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PROCEEDTINGS
9:15 a.m.

HEARING OFFICER FAY: While we're
waiting for the TV monitor to pick us up, I just
have a few announcements. A few changes to the
agenda: We're going to begin today with a brief
review of the 316 (b) study process and the
technical working group and how that was carried
out. And also, the Regional Board's witnesses
were listed separately, they're going to be
testifying, Michael Thomas and Pete Raimondi will
be testifying, along with the staff panel at that
time.

And I've reviewed the time limits with
the parties. We would very much appreciate it if
people can stick to those time limits, because we
not only have a very full day today, at least as
long as yesterday, but the Commissioners have to
be in the Bay Area tonight, and so we'd appreciate
your help on keeping things succinct.

I also want to mention that Marc Pryor,
who is standing in back -- the tall, handsome
fellow in the blue shirt -- is helping us with the
public advisor role. We don't have anybody from

the Public Advisor's office, but Marc will be
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taking notes on anybody that wishes to make public
comment. And later I think he's going to have
some blue cards or some equivalent of that so
we'll be sure to know who wants to give public
comment.

I would like to call people's attention
to the briefing schedule that is in the notice for
today's hearing, that the change to that would be
that we will not address in the briefs any matters
that deal with the habitat enhancement plan
proposed by Duke or the aquatic filter barrier or
Gunderboom, or the combination of the two. But
everything else regarding the group four topics
will be covered in the briefs.

Opening briefs from all parties are due
June 28th, and reply briefs due July 12th. And we
will have expedited transcripts of the hearings;
however, the hearings are long, so, you know,
don't expect three-day expedites. It would be
shorter if it would have been if we hadn't asked
for an expedite, I'll put it that way.

And I also want to, on behalf of the
Committee, direct the parties to communicate with
each other, and, if at all possible, submit a

joint recommended schedule for submittal of
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information on the habitat enhancement plan and
AFB proposal, and schedule for a staff review of
that proposal, publication of analysis, testimony,
etc., and recommendation on hearing dates since we
are holding that part of the record open and will
meet again to take testimony on that mitigation
plan.

Anything else before we get started?

MR. CHIA: Mr. Fay?

HEARING OFFICER FAY: Yes?

MR. CHIA: This is Dan Chia. Can you
hear me?

HEARING OFFICER FAY: Yes.

MR. CHIA: I just wanted to mention that
I've been in contact with Deborah Johnson. She's
going to join us shortly. I'm going to patch her
in by phone. She says that she may not be able to
stay with us beyond 1:00 o'clock this afternoon,
so I suspect she may want to make some public
comment prior to her departure.

HEARING OFFICER FAY: Okay. Well, when
there's a little break in the action, could you
catch our attention and we will try to take her
comment at that time.

MR. CHIA: Okay.

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345
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HEARING OFFICER FAY: Good.

CHAIRMAN KEESE: Well, before we get
started, I would just like to welcome everybody to
the third day of our fourth set of evidentiary
hearings, and, as you know, we will continue to
have hearings here in Morro Bay.

I would particularly welcome those
members of the public who are joining us and those
who are watching us on local TV. I believe the
community deserves commendation for making this
very important proceeding available to the public
so well, and we thank the people who are
televising us in the most courteous manner
possible. 1It's a totally unintrusive activity,
and we're happy to see it happen.

Commissioner Boyd?

COMMISSIONER BOYD: Well, I'd just like
to echo your sentiments. Everybody here has been
very nice to us and we appreciate that. There are
communities that aren't so nice to us.

(Laughter.)

HEARING OFFICER FAY: One additional
thing is I notice that in the back there was an
applicant's exhibit list.

Mr. Okurowski, I guess that's not the

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345
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one we discussed yesterday. It looks like the one
I picked up still has blanks on it. Do you
have --

MR. OKUROWSKI: I will be distributing
what you looked at and all of the numbers up to
that point. And if we add anything before that,
let's say we —-- if you could start at 267 I'd
appreciate it, so I don't have to renumber them
again. Because I made a mistake last time.

HEARING OFFICER FAY: Okay, and you'll
be sure all the parties get copies of that?

MR. OKUROWSKI: Absolutely.

HEARING OFFICER FAY: Okay, all right.

We'd like to begin, then, with an
overview from the representatives from the Central
Coast Regional Water Quality Control Board
regarding the 316 (b) process, and Ms. Holmes, if
you could help us with that? Michael Thomas is
here representing --

MS. HOLMES: Yes. Michael?

HEARING OFFICER FAY: What I think would
be appropriate is that this need not be in the
nature of testimony, if you could just give a
succinct foundation for the benefit of the

Committee and the public as to roughly how this
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process works and how you went about it in this
case.

MR. THOMAS: Okay. I'm not sure how to
get this on to the screen (indicating).

My name is Michael Thomas. I'm an
environmental engineer with the Regional Water
Quality Control Board. I'm the project manager
overseeing Duke Energy's application for an NPDS
permit for the modernized facility, and I'm going
to give you a very brief overview of our process
and introduce Dr. Raimondi, an independent
consultant to the Regional Board on this project.

Duke Energy submitted an application for
an NPDS permit to the Regional Board, and it is a
permit for a once-through cooling water system for
the modernized facility. 1In response to that
application, Regional Board staff required
entrainment, impingement, and thermal effect
studies in order to evaluate the application.

A technical work group was established
by the Regional Board to oversee this process, and
the technical work group includes staff from many
different agencies. Any agencies that are
interested in attending can attend.

We've had staff from the National Marine

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345
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Fisheries Service, Energy Commission, Department
of Fish and Game, Coastal Commission, and we also
have observers from CAPE, the Sierra Club, City of
Morro Bay, and other folks, citizens that are
interested. So we have quite a large group that
had been meeting on a regular basis.

We also have independent scientists,
probably most importantly. The independent
scientists that we hired are Dr. Raimondi, who is
here today from University of Santa Cruz, Dr. Kay
from Moss Landing Marine Labs, and Dr. Foster, who
is an independent consultant to the Energy
Commission staff also attended. And we also hired
additional independent consultants as needed for
specific subjects.

All of the studies that were done, which
I will very briefly mention today, all of the
studies that were done were done under the
direction of the technical work group. Thermal
effect studies included sandy beach survey,
subtidal survey, rocky intertidal habitat survey,
and thermal plume dispersion studies. We also did
an impingement study and entrainment study.

Just to orient you to the facility,

which you've probably seen several times by now,
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this is the power plant here (indicating). This
is Morro Rock, at the entrance to Morro Bay
(indicating). The intake structures are located
about here (indicating), and the discharge
structure is located here, on the north side of
Morro Rock.

The thermal effect studies, I already
mentioned them very quickly, the sandy beach
survey, subtidal survey, plume dispersion survey,
and rocky intertidal survey. And what we found is
that there are impacts due to the thermal plume,
and they are located, those impacts can be found
along the north side of Morro Rock, approximately
600 feet of rocky intertidal habitat is degraded
due to the thermal plume. And this is the canal
that is the discharge structure, so the warm water
exits here along the north side of Morro Rock and
disperses offshore.

The impingement study shows that
approximately 1.4 tons of fish per year are lost
due to impingement. That is, impingement is when
fish get caught on the traveling screens that are
located on the front of the intake structure.
Also, we lose about 0.4 tons of invertebrates per

year on those traveling screens.
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Entrainment is the big issue that is
before the Commission today, and the way staff has
characterized the entrainment loss, we've said in
our staff reports that it's 17 to 33 percent.
There is a great deal of controversy over those
numbers, and I'm sure you'll hear much more about
that today. The calculation for coastal tax is
about three percent.

Now, some folks, this 17 to 33 percent
range, there are some folks that say it
underestimates the actual loss to some taxa, and
it does underestimate the loss for some taxa, and
it overestimates the loss for other taxa. But we
considered it to be a reasonable range, and the
best estimate for most of the taxa from the
estuary.

The way we interpret these results, or
the results of these studies is that we consider
the -- I'm talking about Regional Board staff
here. 1It's not the Regional Board itself, it's
Regional Board staff. The Regional Board has not
made a determination on this project.

HEARING OFFICER FAY: If I can just
interrupt you, today will you be testifying on

behalf of the Regional Board staff?
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MR. THOMAS: Yes.

HEARING OFFICER FAY: As opposed to
yourself? You'll be representing the staff's
position?

MR. THOMAS: Yes.

HEARING OFFICER FAY: Okay.

MR. THOMAS: Yes, because what I will be
representing is a staff report that went to the
Board, approved by the executive officer. So it's
actually the executive officer staff report.

HEARING OFFICER FAY: All right.

MR. THOMAS: We consider the impingement
impacts to be relatively minor. We consider the
thermal discharge impacts to be not unreasonable
as based upon what it would take to eliminate
those thermal discharge impacts, which is
essentially moving the discharge offshore.

The entrainment impacts, we do consider
those to be significant or important, and at the
staff level we do think that they should be
addressed, and we relayed that information to our
board on a number of occasions. There is a
relatively large proportion of loss of larvae from
the estuary, and the Regional Board -- as I

already mentioned, the Regional Board's
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11
independent scientists and Regional Board staff
consider that 17 to 33 percent range to be best
representative of that loss.

And Dr. Raimondi is here today from the
University of Santa Cruz. He is one of the
Regional Board's consultants on this project and
he will go into more detail on the entrainment
study and the results, and the interpretation of
those results.

And we have to switch our computers; it
will take just a second.

DR. RAIMONDI: What I'm going to do now
is I'm going to briefly, hopefully briefly go over
the models and the usage that we employed to come
to the numbers and to the approximation of impacts
in Morro Bay. I want to spend a little bit of
time in the details, because it's the details that
lead to the discrepancy in the numbers and in the
modeling exercise.

And I want to say up front that
throughout this process, we've been largely in
agreement with the other members of the technical
working group. We've worked very well together
and it's at the end where we have a difference of

opinion, and I think it's an honest difference of
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12
opinion. You know, I don't view this as a battle,
it's just an interpretation of the losses.

HEARING OFFICER FAY: If I could also
just add, the idea of this is foundational
background. And later you will be representing
the actual staff report. So what we want is as
neutral a presentation as you can.

DR. RAIMONDI: 1In fact, that's what I'm
going to do. And if there is any point of
discrepancy, I will know exactly that these are
the range of numbers and there is one that's
adopted by one side and one that's by the other.

As Michael already said, we came to the
conclusion that the thermal and impingement
effects were relatively minor, and I'm not going
to discuss those. What I want to discuss now is
the method that we used to estimate entrainment
and how we interpreted entrainment, and spend a
little bit of time doing that.

Here is a general schematic as you've
all seen for the intake and discharge of cooling
water. There's a couple of features. Everyone
knows this, but I want to go over this in a little
bit of detail because of the particular

circumstances at Morro Bay.
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The intake in Morro Bay is in the
estuary itself and the discharge is out to the
coastal water, and the implication of that is that
most of the fish that are entrained in this are
estuarian species. There are some coastal
species, but the vast majority of entrained
species and impinged species are those that are
derivative of the estuary itself, and are
estuarian species.

The details of this are -- Some of this
is cut off on the left side, but you have a whole
bunch of organisms that are taken into the power
plant and they're both big and small. The big
ones are caught on the traveling screens, they're
lost to the trash bucket, and those are
individuals that are considered to be impinged.
As we've noted before, we don't think that that's
a large number, and, in fact, at Morro Bay it's a
very small number compared to other power plants
along the coast. And so we view impingement as
not a very important effect of Morro Bay.

The smaller things, the larval forms of
fish, invertebrates, the propagules of algae,
zooplankton, phytoplankton, all the little things

that go through the traveling screens, they're
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taken into the power plant, go warm-water exits to
the open ocean. I think the average discharge
temperature above ambient is somewhere around 20
degrees.

And one of the assumptions that we've
made, and I'll discuss this in a little bit of
detail later, 1is that the loss of these
individuals that have passed through the power
plant and exited to the open ocean is complete,
meaning that there is 100 percent through-plant
mortality. This was an agreement that we made as
a technical working group. There is some
discussion about that at this point, but that was
an operating assumption of the technical working
group.

The estimation of ecological effects to
entrainment have to do with two things: One is
the life history of those organisms, and I'll just
discuss this in a second, and then the methods of
estimation that have been employed.

The life history really relates to this:
Are those organisms susceptible to entrainment,
and that is, do they produce a stage that is small
enough to get through the traveling screens and

into the power plant itself and then discharge to
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the open ocean?

There are two types of species in marine
systems. You can dichotomize them as two types of
species. There are closed species and there are
open species, or open systems and closed systems.
Those that have a closed system have direct
development, have big propagules, have big
progeny, things like surf perch and sharks and
rays, and they're not susceptible to entrainment,
so we won't be discussing those types of
organisms.

On the other hand, there's a whole bunch
of species -- in fact, the majority of marine
species, the ones that we're talking about
today -- have what are called an open system. And
all this means simply, in lay language, 1is they
produce babies that have larval forms that are
usually a dispersing form, and they're small. 1In
some cases they're very small. And they can get
through the traveling screens, and they are
susceptible to entrainment and, therefore, loss is
the entrainment; that's the impact.

The species that we're talking about are
mainly things like gobies and blennies and

sculpins and herring, clams, crabs, lobster,
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rockfish, all of the common things that you would
expect to find in a marine system are mostly in
this type of system, which are the open system
species.

So how do you go about doing this? To
estimate the larval losses due to entrainment is
not a very difficult thing conceptually.
Logistically, it's very difficult because there is
a lot of work involved, but first you calculate
the volume of water that enters the plant. You
can just estimate that in two ways. You can
actually measure it, or you can use the pump
function to come up with an estimation of how much
water actually passes through the plant. Because
it's only that water that can contain the larvae
that are lost.

Then you can measure the concentration
of larvae that are entrained, meaning in this case
you put a net out front, you sample throughout the
day, and you just count up the number of
individuals in this net, get an estimate of the
concentration, which is the number per cubic meter
in this case, multiply it by this number, and you
come up with an annual estimate of the number of

larvae that are lost due to entrainment.

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

17

Here is a result of the entrainment
study. I won't go into the details, other than to
say the vast majority of fish that were identified
that were counted were unidentified gobies, 75
percent of the larval losses of fish were
unidentified gobies, and 71 percent of inverts
that were identified were brown crabs. Total
numbers are around 500 million fish larvae per
year, and about 13 million crab larvae per year.
Other invertebrates were simply not counted.

And so we have no idea about the loss of
other invertebrates or zooplankton or
phytoplankton or algal spores or any of the other
things that are not fish. All we have estimates
for are crabs in the non-fish category.

There are really three methods to come
up with an idea of what the impacts are to this
loss. So you can say 526 million larvae, whoa,
that's a big number. But you have to actually
interpret that number in some way, and the three
methods that have been used to interpret this
number, the three general methods, are
fecundity hind cast, adult equivalent loss, and
the proportionate mortality or the empirical

transport model.
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If there are any questions about these
two, I've got slides to cover them, but I'm not
going to cover them today because we're really not
concentrating on those two methods today. So I'm
just going to pass by these two methods, and just
come up with this next slide which says for
fecundity hind casts, we need an estimate of the
average fecundity, which is the number of babies a
female produces. We also need an estimate of the
mortality between reproduction and entrainment.
And for most of the species that we're looking at
today, and, indeed, for most species, we simply
don't have that information. And so fecundity
hind cast is not a very useful exercise here.

For adult equivalent loss, we need an
estimate of mortality between entrainment and
maturity for most species, and again, in this
system we simply don't have that information. And
so we can't use either of these two methods which
have been used in other assessments.

Instead we were in some ways forced into
the empirical transport model and to come up with
a calculation of the rate of larval loss, which is
called proportionate mortality. That is the key

acronym, PM, proportionate mortality.
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So how do we do this? Some of this is
cut off, I'll just read them. You first determine
the target species and you have to have the
recognition that you can't do them all. There is
a multitude of species out there, and many of them
you can't identify in their larval form, and many
of them are rare. So you can't calculate this
estimate for all species.

You determine the period when the larvae
are at risk. I'll tell you why that is important.
And, in fact, that's a critical decision, or a
critical estimation that needs to be made and has
been made, and this is the source probably of the
greatest source of discrepancy between our
approach and what has been advocated by Duke.

You then calculate the rates of
mortality for target species. You make the
assumption that these target species that you can
calculate the rates of mortality for are
indicative of all those species that you can't
calculate the rates of mortality for. Then you
get an estimate for all those other species based
upon the average of those.

And then that value represents the

estimated rate of mortality for all species that
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have an open phase -- that is, a larval phase --
whose proportionate mortalities were not directly
determined, and I'm going to go through this step
by step.

So first, identification of target
species. Which ones do you choose to work on,
since we can't do them all? First and
importantly, the ones that are commonly entrained,
because for two reasons: one 1is they're probably
the ones that suffer the most mortality; the
second reason is numerically, mathematically it's
a lot easier to work when you've got big numbers
rather than lots of zeroes. And so for the
models, this works out much better.

Those that are ecologically or
economically important, so if they're a species of
special interest, you might want to target those
also. And again, this is the same thing, if there
is a species of special interest, you'd want to
target that species as well.

The second is determine the period when
larvae are at risk. And I want everyone to pay
attention to this, because this is really the crux
of the argument, at least in large part. 1I've

separated this larval period; that is the period
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when an individual is small enough or has life
history characteristics that make it susceptible
to entrainment, into three periods. There's this
dark pink, a light pink, and a blue period.

The two pinks represent the period at
which the species is at risk of entrainment. And
that is developed empirically. Duke Energy,
through their consultants, went out and sampled
with considerable effort the entrained species
that are coming into the plant. And they took
them and they looked at the size and age
frequencies of those individuals that were coming
in -- an immense amount of work, and I really
congratulate them. That was an immense amount of
work, and I think that they did that very well.
From that you can determine what size individuals
and thereby what age individuals are actually
taken into the plant.

So there is a group of individuals, a
size and age group of individuals that are taken
into the plant, and there is another group that I
put in blue here, that could be taken into the
plant because they're small enough, but they
aren't. For whatever reason, they are not taken

into the plant. Either they're not present or
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they have behaviors that keep them from going into
the plant. And so we can define this as the
periods at risk and not at risk.

We came up with two estimates as a
working group for the period at risk. One is
based upon the mean age of individuals that get
sucked into the plant. That's in this category
here, in the dark pink, which represents this
fraction over here. We came up with a maximum age
of individuals that are taken into the plant; that
is, essentially what the oldest individual was
that was taken into the plant that would
constitute the maximum age by which an organism is
at risk of entrainment, and that's in this column
over here. And you can see that it varies a lot.

So for unidentified gobies, which were
the vast majority of individuals which were taken
into the plant, they have a larval period which is
a period when, in theory, they could be sucked
into the plant of between 90 and 120 days, so this
is in some ways unknown.

The average age of an individual that
was taken into the plant was 4.2 days, so very
early, very young individuals were taken in there.

The maximum age of individuals that were taken in
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the plant was 20.7 days. These two columns lead
to direct or vastly different estimates of the
loss rate of individuals. And so it's important
that you see that there is a difference between
these two, and I'll go into what the differences
may be attributable to, and how they actually
affect the model estimation.

So for shadow gobies, between 2.1 and
5.1. For the comb-tooth blennies, between 4 and
8, for staggering sculpins, it's between 15 and
25, and for the jack smelt, it's between 10 and 25
days, and so these are the two ends.

CHAIRMAN KEESE: Your dark pink or red,
that's the average?

DR. RAIMONDI: That's the average.

CHAIRMAN KEESE: And —--

DR. RAIMONDI: That's a mean.

CHAIRMAN KEESE: I'm sorry, the mean,
and then the light is the maximum?

DR. RAIMONDI: Yes. And I'll show you
how these things are calculated in just a second.

CHAIRMAN KEESE: Okay.

DR. RAIMONDI: Then you calculate the
rates of mortality for the target species. You do

this in this way. You estimate entrainment. We
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already showed you how to do that. You just count
them up. You take the nets out, you get the
concentrations, you multiply it by the amount of
water going through the plant, voila, you've got
the number that are actually taken into the plant.

Then you have to estimate the number
that are at risk, you know, how many are at actual
risk to entrainment. And that's the volume of
water in the area of at risk times the
concentration of the larvae. And then you get
proportional entrainment.

How this was done is before, you
estimate larval losses by just counting them, so
we've already gone over that. How do you estimate
the larvae at risk? Well, you have to define a
source area at risk, and I'm just going to go over
one of these, but for estuarian species, the ones
that are most commonly entrained, the area of risk
was Morro Bay. And from the opening into the
depths of Morro Bay or into the far reaches of
Morro Bay, and we used in our calculations four
stations to estimate the abundance or the
concentration, really, of larvae in Morro Bay.

We used the entrance, we used the

intake, and two other stations that were located
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in Morro Bay. For coastal species, those that
were actually produced on the open coast or in
open waters, we used this station (indicating) and
we used station five to estimate the number at
risk. And so there were two --

HEARING OFFICER FAY: Could you describe
where those are; since the transcript won't show
your map, just indicate the last two stations.

DR. RAIMONDI: Okay. Station one is at
the entrance to Morro Bay. Station two is at the
intake. Station three is at the launch ramp, and
station four is near the marina, off the marina.

Station five is, is it two miles, about?
How far is it, off of from the entrance? Dave,
two miles south of the -- three? Two to three
miles south of Morro Rock, and that's an estimate
of the open coast population.

Does that help?

HEARING OFFICER FAY: Yes, thank you.

DR. RAIMONDI: Okay. This is just a
more detailed view of where they were taken in the
entrance and out in front of the intake structure.

Then you just divide this number by this
number, and you come up with an estimate of

proportionate entrainment, which gives you an
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estimate of on a given period, a day, let's say,
what fraction of the source population is being
withdrawn and lost due to the operation of the
power plant. So that is called PE and it's the
first step to this, the number that we really
want, which is the proportionate mortality.

And I'm just going to walk you through
this, because this is the guts of the model. 1It's
not very difficult, but it's the guts of the model
and you can see why the mean versus the max is a
really important determinant of the loss level.

So here is the calculation of the
mortality rate, and they go through this in a
little bit of detail. Let's say on day one there
is a million larvae out there, and this is sort of
the intuitive model. Let's say that daily loss
due to entrainment, that PE rate is three percent.
So that means on any given day, three percent of
the larvae in the source population are actually
lost due to the operation of the plant, only three
percent.

Let's say that the days at risk, how
long the larval forms are subject to risk is three
days. The first day they're subjected when

they're born, the second day after they're born
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they're at risk, the third day after birth they're
at risk, fourth day, no longer; they're either
gone or they have behaviors that keep them out of
it.

So on the first day we started out with
a million individuals. We take three percent due
to the operation of the plant, which is 30,000,
and so 30,000 larvae have been lost from the
population. The second day, there's not a million
anymore, there's 970,000 because 30,000 have been
withdrawn. You take three percent of those,
that's 29,100. Total withdrawal so far is the sum
of these, which is 59,100. The third day you take
another three percent. Now you're down to
940,000; 28,000 of those are taken.

The total withdrawal over those three
days, the total entrainment losses, assuming 100
percent through plant mortality, is 87,327. Day
four, they're not at risk anymore, and so now
they're safe, they're not wvulnerable anymore, and
so the proportionate mortality is the summation of
these values, divided by the number that were at
risk to begin with, which is 87,327 divided by one
million. So 87,327 were lost, there were a

million to begin with. The total proportionate
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mortality for that species, for this time period,
is 8.7 percent.

Yes?

CHAIRMAN KEESE: Your assumption, there
is an assumption in here, then, that the only risk
is entrainment. The only risk to these larvae is
entrainment.

DR. RAIMONDI: ©No, I'm not making that
assumption. What I'm trying to give evidence for
is that the loss due to entrainment is 8.7. There
could be 50 percent losses from other sources.

CHAIRMAN KEESE: Okay, but if -- and I
don't know what, I have no idea what it is, but if
you have a million larvae at day one, doesn't the
natural cycle result in that being greatly
diminished by day two?

DR. RAIMONDI: Yeah. We don't really
know, but from all ecological theory they should
go way down by day two. But that doesn't mean
anything, that's not important. It's not that
important. It's not important at all, actually,
in terms of this calculation.

Because what this says is that if you
have a million on day one and you take 30 -- let's

say that the first things that are lost are due to
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the entrainment -- It just makes it easier. And
so now you've got 970,000, and 470,000 of those
died in natural processes overnight. And now the
next day you've got 500,000. They're going to be
taking another three percent of that 500,000 --

CHAIRMAN KEESE: Right, so you would be
taking 15,000 instead of 29.

DR. RAIMONDI: Exactly, and we add it
up. Let's just pretend that the number that you
end up with down here is 40,000 or 30,000 instead
of 87,327, right?

CHAIRMAN KEESE: Right.

DR. RAIMONDI: You would not then divide
by a million. You would divide by the fraction,
there would be a million here, and then there
would be 500,000 here, and there would be 300,000
or whatever, and so you take the estimate of
removing the natural losses and you would come up,
we've done this, with exactly the same numbers,
which means -- because a day one fish isn't worth
as much as a day two fish --

CHAIRMAN KEESE: Got it.

DR. RAIMONDI: so they have to be
compensated for it.

COMMISSIONER BOYD: This presumes a
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static population of a million, but is there a
replacement --

DR. RAIMONDI: Yes.

COMMISSIONER BOYD: -- over the
season --

DR. RAIMONDI: Yes, absolutely. And so
what has been done, and again, I have to give
credit to these guys, they estimated this monthly.
And so what happens is that you take the average,
well, the weighted average of these monthly
estimates and come up with an overall loss rate.

And so in some months it might be 50
percent. In other months it might be zero --
zero, zero, zero. And so you take the weighted
average of that, and you come up, and I'll show
you the numbers in just a second, with the best
estimate over a year's period of what the
proportionate losses were.

All right. Then what you do is you've
calculated those for the target species, and then
you have to come up with an estimate for those
target species. And again, these have been cut
off, but the numbers that are important are here.
Bay species, estuarian species are designated in

blue. Coastal species, those that produce larvae
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on the coast, are designed in white.

Let me go back, I need to go back one
step first, and I just want to point out
something. You can see here that we use three
days at risk. If that same number, if that days
at risk was ten days, it would just keep

compounding, like interest. And so I want to

point that out, because that is a major difference

of opinion between Duke and us. And I think it's

a valid difference of opinion and I'm not going to

make any judgment at this point, but those two,
the differences between the mean, which might be
three in this case, and the max, which might be
ten in this case, would really dramatically
estimate -- change your estimates of the
proportionate mortality, because it's like
compound interest. It just keeps adding up over
the days at risk.

So we have estimates of average period
at risk, mean period at risk. We have estimates
for maximum period at risk. We only have those
estimates for the estuarian species for reasons
that we can go into later, but it's not really
important for our discussion.

If you look at the maximum period of
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risk for bay species, only bay species, it's about
33 percent the proportionate mortality. And that
means, simply, that on average, 33 percent of the
larvae of these bay species are taken due to the
entrainment of the power plant, if you use the
maximum figure. If you use the mean figure, it's
about 17.2 percent.

These are values that we use. We use 17
to 33, Duke uses a different approach, which is to
combine coastal and bay species, and their range
is between 10 and 33. Again, it's a difference of
opinion about how to treat these things, and I'm
sure that they'll discuss this. We think we have
good reasons, they think they have good reasons.
It's up to you guys to decide which are best.

And so we come up with these range --
Coastal species is about three percent, bay
species is between 17 and 33 percent, and as I'll
talk to you later, this is kind of a currency-less
number here. And so we had to put it into some
sort of currency that might make sense to both us,
the laypeople, and to you guys.

COMMISSIONER BOYD: I guess I should
reveal that I was an employee of the Department of

Fish and Game once.
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DR. RAIMONDI: Okay, all right.

So at the end of all this, the best --
in my opinion, the best estimate of mortality due
to entrainment that's based on fish -- Remember,
we're trying to estimate this for all taxa. We
had the best information for fish, and so the best
estimate of the rate of mortality or PM that is
based on fish is 17 to 33 percent for bay species,
and about three percent for coastal species.

Now, I want to go through some of the
assumptions that were made, because the devil is
in the details, and the detail is the assumptions,
and this is where the discrepancy is going to be.
The first assumption that was made was that there
is 100 percent through-plant mortality due to
entrainment, meaning every larvae that is taken
into the plant comes out the other end dead.

The assumption of 100 percent through-
plant mortality, we base this on there is no
evidence for affected survival, and by affected
survival I mean studies that have shown that once
a larvae has exited the plant and is in the open
water that it has a likelihood of survival.

There have been studies that have taken

larvae out at the end of the pipe, brought them in
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the lab and found that they lived, and there have
been other studies that have looked as much as
possible at larvae that have been taken out of the
end of the pipe and tried to follow them in the
natural setting as much as possible. Those have
generally indicated that there is massive
mortality, even for those that do survive the end
of the pipe.

The ones that have been taken out of the
end of the pipe and brought back to the lab range
in survivorship from high to low, depending upon
the species. But overall, I don't think that
there is any compelling evidence that suggests
that there is affected survival in the wild for
individuals that pass through. And this is an
assumption that was agreed to by all parties, and
it is an assumption that has been used at least in
all recent California evaluations.

COMMISSIONER BOYD: 1Is there a high rate
of observed predation at the end of that pipeline;
i.e., is this a great feeding ground or has that
been ever observed?

DR. RAIMONDI: I don't know whether this
has been done for Morro Bay, and I think you guys

may be able to address that, but for other
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discharges there is. Typically it's not, there's
been no association made on it's larval discharge.
There's a lot of stuff that comes out of the end
of it and it's usually warm water, and so you get
a difference suite of predators.

But, as an example, at San Onofre there
is compelling evidence that there are more
predators near the end of the pipe; whether
they're feeding on larvae or what, we don't know.
And so I don't want to make that association.

The second assumption, this is the heart
of it: Use of the statistical means and maximums
to estimate the period of exposure to entrainment.
And there is another little sidebar, which is
rather than the real maximums. So this is a
common age frequency diagram that might have been
produced from the data that Duke has collected.

What this says is if we look at all fish
that have been entrained of a particular species,
you might have a distribution of ages that look
something like this. And there's graphs all over
the place. They might not look like this, this is
just for an example. And this adds up to a
hundred, this whole histogram adds up to a

hundred.
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And so there are five percent of one-
day-old fish, five percent of the fish are one day
old, ten percent are two day old, 20 percent are
three day old and so on. So if you look at all of
these, that's all the fish. And they range in age
from about one day to about 15 days, and this guy
out here is really way outside. And so you think
of this as perhaps being an outlyer and that
becomes important later on.

Now I want to show you what is meant by
these two methods of estimation, which is mean
versus maximum. So if we look, this is the mean,
the statistical mean is four-day-old fish. And if
we use the mean, what that's saying is that the
average age of the fish that is caught due to
entrainment is four days old. And it basically
assumes, in my opinion, that the rest of these
fish are not susceptible to entrainment.

This is a difference of opinion and I
think that they're going to have a response to
this, but I just want to point out that this is,
what this means is that the average fish is four
days old, and that it's these fish and that period
of exposure, four days, that is the susceptible

period of exposure.
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Here is the statistical maximum, out
here at 11 days is the statistical maximum. And
if we use the maximum, it says fish that are
between zero and 11 days old are susceptible to
entrainment and we should use the maximum. That's
why we've given you the range. There is one value
that's based upon the mean, there's one wvalue
that's based upon the statistical maximum.

There is a real maximum which is out
here, and that we both have agreed, and this is an
area of common assumption, that we don't think
that this is an important value to use in the
calculation of entrainment. Because these are
statistical outlyers, and we agreed commonly to
throw those out. And so the real discrepancy is
between whether we use the mean value or the
statistical maximum value.

Another assumption that we've made is
that we use the average of the means and maximums
period of risk of exposure rather than the maximum
of the maximums. And I'll show you what this
means. This is really fuzzy language, but what
this means is very straightforward.

If we were —-- We think it's between 17

and 33 percent, and that's based upon the average
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of these blue numbers here, which is 17, or the
average of these blue numbers -- Well, pretend
that's blue for now -- the average of those
numbers there, which adds up to 33 percent. As
Michael said before, there are some species for
which the risk is lower, and some for which the
risk is higher.

If we believed that these numbers were
hard and fast, meaning that they were perfectly
accurate, and we wanted to recoup all the losses
that were due to the operation of the power plant,
33 percent does not capture the loss rate of comb-
tooth blennies. Seventy-two percent does. And so
you could argue that 72 percent is really the
value that should be used, because that is the
maximum risk to the species at maximum exposure,
72 percent.

Again, I'm just going to speak for
myself here. I don't think that that's right. I
think that the best estimate is 33 percent, and
the reason for that is, is because I think that
all these numbers have error around them and we're
using each of these numbers as an estimate of the
risk of exposure. No one number I think is a very

valuable or valid number, but I think in sum total
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they give a good estimate of what the risk of
exposure is, and it's somewhere between 72 and 33
percent.

There is no accounting for compensatory
mortality. This may come up, it probably will
come up, and all I'm going to do is discuss what
is meant by compensatory mortality in this context
so that you can understand it, in case it does
come up.

Michael just asked me whether I could
discuss also how these assumptions increase or
decrease the estimate of mortality losses, so I'll
just go through one. A hundred percent through-
plant mortality, if you reduce that to 50 percent
or 60 percent, obviously the loss rate will go
down. And so 100 percent mortality maximizes the
estimate of proportionate mortality.

The use of statistical mean versus
maximum: Maximum is going to give you the highest
estimate of proportional mortality -- not the
highest, it's going to give you what I think is
the most valid highest estimate, the real mean
gives you the highest. The mean will give you an
intermediate level of mortality, and so it's the

difference between the mean and the maximum.
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The use of the average of the means,
that's going to decrease the mortality rather than
using the maximum, the 72 percent. And
compensatory mortality, we've assumed that there
is no compensatory mortality in the system. More
importantly, I think that what we're assuming is
that we can't account for it. And so I'm not even
sure that we're assuming there is no compensatory
mortality, I think a better approach to what we've
been saying and what we've been assuming is there
is no way to estimate what it is, if it's there at
all.

And if you assume no compensatory
mortality, that's going to elevate the estimates.
If you assume compensatory mortality as I'll show
you later, it's going to decrease the estimates of
the rate of loss.

All right. Here is compensation, and,
again, this line up here (indicating) is pure us,
and so I want to point that out. This is not, I
think, an agreement by Duke, massive
uncertainties. Just look at this graph, forget
the arrows for the time being. If you have a
certain number of larvae -- You can make up any

number you want, let's say there's a million
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larvae -- you have a larval abundance, and from
those larvae adults are going to arise, because
they grow up and they become adults.

This is the adult population on this
axis, the Y axis; here is the larval population on
the X axis. The typical relationship that's been
advocated between -- under compensation -- between
the larvae and adult numbers is something that
looks like this. As you increase larvae, going in
this direction, adult population should go up, but
they shouldn't go up indefinitely. They should go
up to a carrying capacity of some sort, a
threshold capacity indicated here.

And after that point, further increases
in larvae make no further contribution to the
adult population. And so you have this
characteristic increase and then flattening
region.

The argument about compensatory
mortality really revolves around one major thing,
where you start from, over here. So, as an
example, let's say you start over here with this
many larvae and you reduce that larval population
by 33 percent, you don't change the adult

population whatsoever. And you could make an

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

42
argument, though I don't think it's a sound
argument, that 33 percent loss doesn't have any
important ecological impacts. I think the
argument might be made that it doesn't have any
impacts on the adult populations, but I think the
impacts would still be important ecologically.

But you could make a strong argument
that the adult population doesn't change when you
reduce larval population by 33 percent, if you
start it over there. On the other hand, if you
start over here, let's say at 500,000 and you move
at 33 percent, now what happens is this adult
population, this many larvae turn into this many
adults, and you move over here, this many larvae
turn into this many adults, you have a direct
consequence to the adult population, and it's
proportionate. It would be 33 percent or almost
33 percent decrease in this particular case.

The question is where do we start? 1In
my opinion, we have no idea where we start. And
so we don't know whether we're starting over here,
we don't know whether we're starting over here, we
don't know whether we're starting over here, we
don't know whether we're starting over there. And

so based upon this, in our opinion, and I'm sure
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there's going to be a dispute about this, there is
no basis for invoking compensation when you have
no idea where you are along the X axis.

CHAIRMAN KEESE: 1Is that an inability to
determine the carrying capacity?

DR. RAIMONDI: It's in part due to the
inability to determine the carrying capacity, but
it's also because we haven't had the long-term day
that we would need to see whether there is, in
fact, a constant carrying capacity. These things
may Jjump up and down dramatically over time. It
assumes some sort of equilibrial population or at
least a modeled equilibrial population over time.
We simply don't have any information about that in
these systems.

CHAIRMAN KEESE: So you don't -- In the
estuary you don't have any idea what gobies,
let's --

DR. RAIMONDI: What the number of gobies
are?

CHAIRMAN KEESE: What the concentration
of the goby --

DR. RAIMONDI: The best estimates we
have for Morro Bay are larvae. We have really

good estimates for larvae. We have very poor
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estimates for adults. And we certainly don't have
long-term estimates for adults, which would allow
you to follow where there's a constant number of
adults over time, which is what you'd sort of
expect if there was a carrying capacity, or at
least a predictable number of adults over time.

We don't have that information.

COMMISSIONER BOYD: Is there agreement
on the concept of a carrying capacity versus there
just being a linear relationship?

DR. RAIMONDI: I think -- I'm speaking
off the record, I mean, not off the record but I'm
speaking for myself now, not for staff and not for
anybody else, the technical working group -- I
think that there is no well-recognized idea that
there in many habitats should be a carrying
capacity that is based upon habitat for adults.

And so if you have a limited amount of
habitat for adults, clearly you're not going to
have 50 billion adults out there because they'd be
up on the shores. And so there is some threshold
that's based upon the amount of habitat that's
available for adults.

However, it hasn't been clearly

delineated in almost any real system that there is
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a constant carrying capacity. This has been the
basis of fisheries models up until very recently.
Not all have led to collapse, but many have led to
collapse. The species on the West Coast are
uniformly in collapse.

And so I think that this model works.

It has to work at some level. I think we have
simply too limited information to use it in an
effective way. Again, now I can come back to the
technical working group. That's my personal
opinion.

HEARING OFFICER FAY: One thing I want
to point out, and this is by way of background,
and Dr. Raimondi and Michael Thomas will be
sponsoring the staff's report to the Water Board.
So we'll have another chance to get into their
particular views.

How much longer --

DR. RAIMONDI: 1I've got maybe one slide,
two slides.

HEARING OFFICER FAY: Okay.

DR. RAIMONDI: Did you want to say
something?

MR. THOMAS: Yeah. I just wanted to add

something, and you can correct me if I'm wrong
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here, but this is a fundamental slide that
Dr. Raimondi has up here. You could draw one of
these curves for any species. And the power plant
entrains hundreds of species.

As Dr. Raimondi said, we don't know
where we are on this line for any particular
species, and the things that are going on in the
estuary, like sedimentation and pollution and
dredging and all these different impacts that are
occurring on the estuary and the populations
within the estuary would act to push us in this
direction, towards a decline. Those are impacts
that are occurring. They're different things that
are causing degradation to the estuary.

We know that they exist. We can't
quantify them. So this is a major difference in
how we look at this information as compared to how
others are looking at it.

MR. ELLISON: Would it be permissible
for me to just ask a question here?

MR. THOMAS: Sure.

MR. ELLISON: Is that fair enough, on
this point?

Michael, let me ask you this. I want to

make sure I understood what you just said. You
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were referring to dredging, sedimentation,
pollution, those kinds of things. I understand
that those things would affect the habitat
available to the species. And assuming that
that's true, I understood Pete to say that the
carrying capacity was largely a function of how
much habitat is available.

If I'm wrong, you'll have your time,
okay, I just want to --

MR. THOMAS: Sure.

MR. ELLISON: Here is my question. If
you reduce the habitat through sedimentation,
through pollution, through dredging, are you not
reducing the carrying capacity? As opposed to
moving to the left on this graph, aren't you, in
fact, moving the red line down, if you will, and
therefore in effect moving to the right?

DR. RAIMONDI: Can I answer?

MR. ELLISON: Yeah, please.

DR. RAIMONDI: I didn't know whether
this was after -- That's right. I mean, it
depends and, as I said before, the models that
have been used for compensatory mortality are
largely based upon the idea of for these type of

fish, not for oceanic fish, for these type of fish
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that habitat is a major limiting factor. We don't
know that. I mean, this is the model.

Number two: The same sorts of things
that would reduce habitat might also and have been
shown also to decrease larval performance, and so
pollutants coming into the estuary could really
nail larval populations. Larval populations are
far more susceptible to toxins than, say, are
adults.

And so you might be moving to pollution
or toxins or agricultural runoff, and the larval
number is way to the left just due to ordinary
events that occur in modern-day Morro Bay. And
then further reduction, due to the operation of
the power plant, could really cause these things
to shift.

I'm not saying that this is what's
happening, I'm saying we just don't know. I mean,
I think that's the bottom line. We simply don't
know. And so we've opted, as an approach, to be
very conservative in this, and we have a
difference of opinion.

MR. ELLISON: Okay.

HEARING OFFICER FAY: What I had told

Mr. Ellison is that they would be able to point
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out any things where they thought things went
beyond neutrality. If you're done with your
overview, then Duke can do that briefly now or
just include it in their direct --

DR. RAIMONDI: I have a couple more
slides.

HEARING OFFICER FAY: Two more slides?
Okay, all right.

DR. RAIMONDI: 1If that's all right.

HEARING OFFICER FAY: Sure, go ahead.

DR. RAIMONDI: All right. So I'm going
to pass on compensation, the rest of compensation,
other than to say that we think that there is not
a basis for it in this particular system.

So we get back to this, and these are my
two more slides. One is the rate of mortality due
to entrainment, we say that the best estimate is
between 17 to 33 percent for bay species; for
coastal species, three percent. Duke is going to
have a different approach to it. I think that
theirs is going to be somewhere between nine and
33, and they're probably going to opt for the nine
and we're going to opt for the -- we think it's 33
percent. But it's a difference of opinion.

What does this mean? And here is the
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thing that I want to do, and I'm not -- and I want
to make sure that everyone realizes that the next
slide I put up is not an advocation for any
particular mitigation approach, it is not. But I
think that these numbers here, 17 to 33 and three
percent, are very misleading. They have no units
associated with them.

And what I want to put this in is a
currency that I think everyone can understand,
what it means to lose the production of 17 to 33
percent or three percent. This isn't to say that
habitat is being lost, it's to say that production
from habitat is being lost.

And so if you convert this into the
amount of production that has been lost from these
systems, this represents, the 17 to 33 percent of
Morro Bay means that the production, the larval,
the propagule production from between 380 and 760
acres has been lost. I want to be very clear that
I do not mean habitat has been lost. I mean
nothing like that. But the larval production,
based upon these numbers that have been calculated
by the technical working group, translate into a
loss of production from about 17 to 33 percent of

Morro Bay, which is 380 to 760 acres, and it's
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three percent of the number.

The real reason that I put this up there
is because everyone thinks three percent, no big
deal. Three percent, for the coastal species,
represents somewhere between two and four linear
miles of coastline, so there has been loss of
larval production, propagule production from
between two and four miles of the coastline
following the numbers that were presented in the
316 (b) report. And so in those -- I wanted to
give the currency, which is area of lost
production.

Michael just wanted me to clarify that,
which means -- and what I mean by that is that it
would take two to four miles of coastline to
produce the larvae that were lost due to
entrainment, the coastal larvae that were due to
entrainment. At that, I'm done.

HEARING OFFICER FAY: Okay. Thank you
very much. That was very informative.

Mr. Ellison, do you want to just address
this in your direct?

MR. ELLISON: Well, yes, basically, but
let me just make one small statement and then also

ask Dr. Raimondi and Mr. Thomas sort of one sort
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of global question.

The small statement is let me first of
all say that Duke absolutely agrees with
Dr. Raimondi's statement that these are honest
differences of opinion, where we do have
differences of opinion. There is an awful lot of
agreement, I think, amongst the technical working
group, and the technical working group has worked
well.

We want to commend all of the members of
the technical working group for all the hard work
that they've put in. And again, we agree that
where there are differences, they are honest
differences of opinion and we can get into that in
a minute. They are significant, you get pretty
different answers.

The other thing I'd like to do,

Dr. Raimondi, is could you go back to the slide, I
confess I've forgotten what the title of it was,
but it was the one that sort of listed what I
would -- 100 percent mortality, the low
compensation --

DR. RAIMONDI: The assumptions one?

MR. ELLISON: The assumptions slide,

right, assumptions.
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DR. RAIMONDI: That one?

MR. ELLISON: Yes, that one. ©Now, in
each of these cases, as I heard your presentation,
you were saying that an argument could be made
around each of these issues.

Is it fair to say that in order to
provide safety margin against some of the unknowns
that we have in doing this kind of analysis, that
you are recommending taking the most conservative
of the assumptions, or at least the most
reasonable conservative in each of these cases?

DR. RATIMONDI: Now?

MR. ELLISON: Yes.

DR. RAIMONDI: No. But not far from it.
I think that that's in order. I think the 100
percent through-plant mortality is the most
conservative. In my opinion, it's the most
reasonable. So in every case, you can just assume
that I think this is the most reasonable, so I
won't say that every time.

For the means and the max and the real
max, we —-- I think that the maximum value is the
most appropriate one. It is not the most
conservative one. The most conservative one would

be use the real max. But I agree with the work
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that's been done that indicates the real max
probably isn't an appropriate measure to use. And
so we're sort of in between there, tending on the
side of conservation.

The use of the average versus the
maximum value, the 73 versus the 33 percent, I
think that is the appropriate but it is certainly
not the most conservative. The most conservative
would be to use 73 percent.

Compensatory mortality? Absolutely.
You're absolutely right there. We just do not
account for it at all, and that is absolutely a
conservative estimate.

MR. ELLISON: The point that I'm trying
to get to is that you have -- Let me put it this
way. On both sides, the technical working group
has agreed and Duke has agreed in a number of
cases to make conservative assumptions to provide
a safety margin against lack of data and that sort
of thing; is that a fair statement?

DR. RAIMONDTI: In some cases, yes, I
think that's a fair statement.

MR. ELLISON: Okay. And would it be
fair to say, then, that to the extent there are

disagreements, that they are largely around how
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much additional safety margin ought to be built
in?

DR. RAIMONDI: Not always. I think that
the -- I'll give you one case in example. I think
that the difference in approach for the use of the
means versus the maximums is a fundamental
difference, and it is not about conservation. I
simply think that the maximum makes sense. It's
the appropriate one, it's mathematically right,
it's ecologically right.

MR. ELLISON: Okay. Fair enough. We'll
get into that later.

The point I'm trying to across is would
you agree that there has been an effort by the
technical working group to build in safety margins
to make conservative assumptions to allow for some
of the unknowns, and that there has been agreement
in several places to do that. And that the
disagreements that we have are on top of those
agreements?

DR. RAIMONDI: Yeah, I -- Michael just
leaned over to me and I am in agreement with him,
and so I think in most cases the possible
exception is 100 percent through-plant mortality,

we've just agreed to what we think is the most
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reasonable assumptions to make.

And I have to say, you know, in the
technical working group there wasn't a discussion
ever that I can recall about we need to err on the
side of conservation here. We went into this with
the idea that, well, this seems like a reasonable
assumption, this seems like a reasonable
assumption.

Well, 100 percent through-plant
mortality, we went into it knowing that there were
examples, cases where there has been evidence,
laboratory evidence -- at least to my knowledge,
and maybe they'll present other information today,
but laboratory evidence that there was the
potential for survivorship. And in that one case,
we made the conservative assumption that since we
didn't know what was going on, there was this
level of uncertainty about performance in the
field, we ought to opt for 100 percent mortality.

MR. ELLISON: Okay. Well, we'll get
into it later.

MR. NAFICY: Mr. Fay, I would like an
opportunity also to I guess express a fundamental
disagreement with something that was just said,

which I feel went beyond neutrality.
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keep it brief.

MR. NAFICY: I will.

HEARING OFFICER FAY: Okay.

MR. NAFICY: Okay. Can you go to the
last slide you had, please?

DR. RAIMONDI: The very last one?

MR. NAFICY: Very last one.

DR. RATMONDI: Sure.

MR. NAFICY: I think we were together
for much of the way. ©Now, I think, just for
starters, this is a not-too-subtle nudge toward a
certain mitigation approach. I'm not saying that
this wasn't necessarily your intent, but this
certainly -- if you buy into this formula, it
certainly is a lot easier to buy into a certain
mitigation approach that has been advocated by
both Mr. Raimondi and Regional Board staff.

So, to the extent that it is presented
as a, quote, mutual way of translating the losses
into a currency that is understandable, left it
that we fundamentally disagree that this is a
necessarily inappropriate approach for
understanding the significance of entrainment

losses.
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I think there are other ways, perhaps
more telling and valid ways of trying to capture
the significance of this impact, rather than
assuming, for example, that habitat is a limiting
factor for production. I mean, I think that you
can look at it a lot of ways. What are the other
stressors? What is the impact on the most, the
rarest and the most sensitive species?

But none of that has been done. And so
we think that this really doesn't add anything to
the 17 to 33 percent, knowing that it represents,
those figures represent a certain percentage of
the total acreage of the bay.

HEARING OFFICER FAY: Mr. Naficy, I'm
going to stop you there. Your objection is noted,
and I think you may want to have your witness on
direct point out the shortcomings that you see in
it.

What we wanted to do was get a
foundation so we're all a little bit smarter on
how you look at impacts to an estuary. And I'm
anxious to get into our taking of formal
testimony.

So I want to thank the Water Board --

DR. RAIMONDI: Can I just make one
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response? I just want to say up front that --

HEARING OFFICER FAY: As long as it's
not rebuttal. We don't want to get into that.

DR. RAIMONDI: No, all I want to say is
that in this technical working group, I think none
of us, as a scientist on the Duke side or on our
side, has ever said anything about preferred
option for mitigation.

And so we stopped really at these
numbers, and we made no --

HEARING OFFICER FAY: And there may be a
number of different ways to display opinions of
equivalency, and I'm sure parties will offer that
if they feel that way.

CHAIRMAN KEESE: Commissioner, I just
want to ask some basic questions from my
experience. You know, forests will only handle so
many deer, and if you take away the predators, the
deer population will stabilize, whether they eat
the small deer or not.

I happen to be from an area up in the
mountains where, you know, they've put the pike in
the lake, Lake Davis. And you can put all the
trout you want in that lake, but the pike have,

the female pike lay 10,000 eggs apiece at
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maturity. And we're not going to get millions of
pike in that lake.

But using that as my experience, are we
talking about something significantly different
than my experience would be when we're talking
about an estuary? I mean, 1s there -- Are we
talking about two totally different things here?

It seems to me a pond or a forest is
self-limiting, to a large extent. And that's why
I would tend to say, you know, there are only so
many fish you're going to put in a defined pond.
There are probably, I would guess, only so many
fish that are going to live in an estuary.

DR. RAIMONDI: May I respond?

HEARING OFFICER FAY: Okay.

DR. RATIMONDI: I'm not going to use the
pike example, because that's sort of an artificial
introduction, but the deer example, I think, is
revealing. And essentially, the argument here
would boil down to, you know, let's say that deer
produce many more baby fawns than can be supported
as adults in the population. Are those wasted
resources or are they utilized by some other
component of the ecosystem?

And it really fundamentally gets to the
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main issue here, and that is taking the approach
that the only thing that one should be interested
in is the adult stock of the same species. You
could make an argument that there is no compelling
evidence that the loss of larval gobies is going
to change fundamentally the adult number of adult
gobies in Morro Bay. You could make that
argument. I don't think we have enough
information to say anything very revealing about
that, because we don't measure gobies like we
measure deer. We don't have that information.

You could make that argument, but it
completely misses what I think is a more
compelling argument, which is those are resources
that are utilized in other ways in the system.
They are also importantly a buffer against
uncertainty in the system. And so on any given
year, there may be overproduction of larvae, you
know, if you think about it in those terms. Even
though those other larvae are being used by other
resources.

But on bad years, they may be essential.
And the power plant doesn't distinguish between
good and bad years. On bad years, it takes 33

percent and on good years it takes 33 percent.

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

62
And so you can think of this, at least the way I
think about this, is an ecological buffer against
uncertainty that is true especially in marine
systems because they fluctuate so dramatically,
the environmental quality. And if we come into
another system, things may change very
dramatically.

And so I just don't think that there is
enough information by which to say, you know,
they're just wasted resources.

MR. ELLISON: Mr. Fay, let me suggest
that this is getting beyond neutrality, and I'm
not criticizing you, but I think we're getting
into issues here pretty seriously. And I think it
would be probably best if we got into the taking
of testimony and we can explore these issues in
that way.

HEARING OFFICER FAY: Thank you. So if
Duke is prepared now, we will begin with the
presentation of your direct evidence on aquatic
biology impacts.

MR. ELLISON: We are prepared. We have
a panel which I would call to the stand consisting
of Dr. David Mayer, Dr. James Cowan, Brian Waters,

John Steinbeck, Dr. David Jay, and Mr. Robert
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Cochran. Mr. Cochran has -- The rest of the panel
is up here. Mr. Cochran sponsored a small portion
of our rebuttal testimony, and he's here in the
audience. And I would ask that all of the members
of the panel be sworn.

THE REPORTER: Please stand.
Whereupon,
DAVID MAYER, JAMES COWAN, BRIAN WATERS,

JOHN STEINBECK, DAVID JAY, and ROBERT COCHRAN,
Were called as witnesses herein and, after first
being duly sworn, were examined and testified as
follows:

THE REPORTER: Please proceed, counsel.
MR. ELLISON: 1I'll address my questions
to Dr. Mayer as the lead of the panel.
DIRECT EXAMINATION
BY MR. ELLISON:
Q Dr. Mayer, do you have a copy of Duke's

aquatic biological resources testimony filed on

May 13th?
A I do.
Q And do you also have a copy of Duke's

rebuttal testimony on aquatic biological
resources?

A I do.
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) With respect to the rebuttal
testimony --

MR. ELLISON: Okay, I actually have a
technical exhibit number issue, so let me just say
that the issue is that Duke's rebuttal testimony
is composed in such a way that what we've been
doing is numbering it separately by topic, but
it's actually composed as a single document. And
I think we may have an issue of parties not being
sure which portions of that document belong to
which exhibit number.

CHATIRMAN KEESE: I think Mr. Fay will be
back in two minutes, so --

MR. ELLISON: Okay. So what I'm going
to propose --

(Loud microphone buzzing.)

MR. ELLISON: What I'm going to propose
in a minute is that we give that rebuttal
testimony a single exhibit number, and since it
has already -- it was first identified as
exhibit 200 for terrestrial. What I'm going to
propose is that we identify it as exhibit 200 for
all of Duke's rebuttal testimony, which will leave
a blank -- We've identified it also for alt

cooling as exhibit 229. 1I'll go into this with
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Mr. Fay.
CHAIRMAN KEESE: Okay.
BY MR. ELLISON:

Q In any event, Dr. Mayer, do you have a
copy, well, actually, Duke's direct testimony
needs the next exhibit number in order.

MR. ELLISON: Do you know,
Mr. Okurowski, what number that would be?

MR. OKUROWSKTI: I do. That would be
number 266.

MR. ELLISON: Okay. Pending Mr. Fay's
return, we will refer to this as 266.
BY MR. ELLISON:

Q Dr. Mayer, do you have a copy of
exhibit 266, the direct testimony, and a copy of
exhibit 200, Duke's rebuttal testimony?

A I do.

Q And were these prepared by you or at

your direction with respect to aquatic biological

resources?
A They were.
o] And do they contain the qualifications

of the members of the panel?
A They do.

MR. ELLISON: I would like each of the
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members of the panel to briefly state your
qualifications. State and spell your name for the
record first, and then briefly give a statement of
your qualifications, starting with Dr. Mayer.

DR. MAYER: My name is Dr. Mayer, I'm
president of Tenera Environmental. We're located
in San Francisco and San Luis Obispo offices. I
received a bachelor of science degree from San
Jose State University and completed and taught
courses in marine biological sciences at Moss
Landing Marine Laboratories before continuing at
the University of Washington, where I received a
PhD in fishery science.

I've had approximately 30 years' worth
of experience, both local, along California's
coast, in looking at the effects of cooling water
systems, primarily from once-through cooling water
power plants located on the coast, as well as
other inland and freshwater biological studies.
Some of the sites that I've looked at in
particular include Diablo Canyon, Moss Landing,
Morro Bay, and the Potrero power plants, where I
worked as a lead scientist on those studies.

I've also testified before the Regional

Water Quality Control Board on various matters
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related to these studies. And I've also provided
expert witness on power plant projects as part of
the California Energy Commission's application for
certification. I've also continuing involvement
in studies of the Sacramento/San Joaquin Bay
Estuary, working with the interagency ecological
program.

DR. COWAN: My name is James Cowan,
C-o-w-a-n. I'm on the faculty in the department
of oceanography and coastal sciences at the
Coastal Fisheries Institute at the Louisiana State
University. I have graduate degrees in biological
oceanography, experimental statistics, and a PhD
in marine sciences from Louisiana State
University.

I currently am chairman of the Refish
Dock Assessment Panel, and a member of the
Standing Scientific and Statistical Committee for
the Gulf of Mexico Fishery Management Council. I
have served as president of the air life history
section, and on the outstanding chapter award and
distinguished service award committees for the
American Fishery Society.

I have almost 20 years of experience

conducting fisheries research in marine and
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estuarian ecosystems on all US coasts, including
the west coast in California. And I've authored
more than 70 refereed publications in the primary
fisheries literature. 1I've also served four years
as an associate editor for Estuaries, which is the
journal of the Estuarian Research Federation, and
am currently associate editor for the Transactions
in the American Fisheries Society and for Gulf of
Mexico Science.

DR. JAY: I'm David Jay. That's J-a-y.
I'm an associate professor at the Oregon Health
and Science University in the department of
environmental science and engineering. I have a
masters degree in marine environmental studies
from Stoneybrook University and a PhD in physical
oceanography from the University of Washington.

I have almost 30 years' experience
working in estuarian research, including the areas
of circulation, sediment transport, climate or
hydrological impacts, estuarian ecosystem
processes, estuarian classification and
comparison. I've been consulted by quite a number
of agencies and tribes and private organizations.

I've worked in quite a number of

estuaries throughout temperate North America,
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although most of my experience is on the west
coast of the United States. I have been twice on
National Science Foundation review panels in
oceanography and land marsh and ecosystem
research.

I have more than 30 publications since I
obtained my PhD in 1987.

MR. STEINBECK: My name 1is John
Steinbeck. I'm the vice president of Tenera
Environmental. I've over 20 years of experience
as a professional environmental scientist. I have
a masters degree from California Polytechnic
University in San Luis Obispo. I've been involved
in the design, management, sampling and analysis
of several studies on the effects of power plant
cooling water intake systems over the past several
years, including the ones here at Morro Bay, Moss
Landing, Diablo Canyon, and Potrero power plants.

On these studies and on the study of
Morro Bay, I was responsible for the data
management and analysis and assisted in the
management of the projects, and also all the
report preparation.

MR. WATERS: I'm Brian Waters, Brian

spelled with an i, Waters spelled with one t.
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I'll try to keep it short. I testified before
this group before.

I have a bachelors degree in fisheries
from Humboldt State University, a masters degree
in fisheries from University of Washington. I
have over 30 years of experience working on energy
and major water resource projects, principally in
California but also in other parts of the United
States.

And among other professional activities,
I have served in the elected position as president
of the California/Nevada chapter of the American
Fisheries Society and as director of the American
Institute of Fishery Research Biologist.

MR. ELLISON: Mr. Cochran, if you'll
forgive me, we're going to skip your
qualifications since you've previously testified.
BY MR. ELLISON:

Q Dr. Mayer, do you have any additions,
corrections or clarifications that you'd like to
make to either exhibit 266 or to the aquatic
biological resources portion of Duke's rebuttal
testimony?

HEARING OFFICER FAY: Let me break in

there. I apologize for not being present when you
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addressed those others.

I would like each of the rebuttal
documents to be identified with a separate exhibit
number so that, for instance, Duke's rebuttal to
Peter Raimondi or Duke's rebuttal to one of the
CAPE witnesses can be handled separately. Since
they're paginated separately, I think it would
help to have them identified separately.

MR. ELLISON: Okay. Tell you know,
while we're taking time now, we will attempt to do
that. There may be some issues of clarity around
that, and we'll talk to you about it if there are.

HEARING OFFICER FAY: Okay.

BY MR. ELLISON:

0 Anyway, do you have any additions or
corrections you would like to make, Dr. Mayer?

A No, I don't.

Q Dr. Mayer, is the testimony that you're
sponsoring or the facts contained therein true, to
the best of your knowledge?

A They are.

o] And do the opinions represent your best
professional judgment?

A They do.

Q Do you adopt it as your testimony in
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this proceeding?

A I do.

Q Could you -- We have a summary of Duke's
testimony on this model. Would you proceed,
please.

A I've prepared a brief summary and I'll
proceed with that now.

All right. I"m technically equipped
here. In my testimony today I'll summarize the
Morro Bay power plant modernization project, and
looking at this in an overview, I'm going to talk
about the location, description, the cooling water
system improvements, key laws that apply to
cooling water systems, the setting of the project,
and cooling water system effects.

The Morro Bay power plant has been
operating near the entrance of Morro Bay alongside
the City's other ocean-related industries for
nearly half a century. Over this period of time
the power plant has been operating taking
seawater, up to 670 million gallons per day, from
the harbor area, and, after running it through the
power plant to condense steam, return it to Estero
Bay as warm water discharge northeast of Morro

Rock.
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I do want to at this time appreciate
Michael Thomas and Pete Raimondi for building some
of the foundation, so there were some topics that
I was prepared to talk about, the work that was
done with the technical working group, and I think
they've done a good job of outlining that work.

What is changing about the modernization
project? The modernized facilities intake system
will use smaller cooling water pumps, vary the
pumping rates under plant operating needs, and the
use of the smaller pumps not only means that all
the pumps when they're operating, 29 percent fewer
organisms are entrained, but the discharge volume
and any thermal discharge effects are similarly
reduced.

Lower intake flows mean lower velocities
and fewer organisms screened and transported to
Estero Bay. On this slide is displayed both the
existing condition of the power plant intake flow.
Six hundred and sixty-eight represents their
installed pumps with the wear factor built into
it. The modernized facility will use 475 million
gallons per day with the smaller pumps I referred
to. The difference between these two is 29

percent.
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Looking at it under the conditions of
maximum annual daily average permitted, existing
is 725 million gallons per day; the modernized
facility will use 370, as agreed to by Duke under
a capping of these flows. This represents a
change of 49 percent. 1In either case, the reduced
flows are worthy of minimizing adverse effects of
the intake.

What are the key laws that apply to
these changes? The California Environmental
Quality Act requires that the alternatives
considered, if the project's water usage exceeds
the base line condition, is without impact. Duke
has agreed to accept the permit condition that
will limit average annual daily flows for the new
facility to 370 million gallons per day that I
showed in the previous slide, which is lower than
the base line condition of the existing facility.
Under CEQA, there will therefore be no significant
impacts.

Section 316 (b) of the federal Clean
Water Act requires that cooling water structures
incorporate the best technology available, BTA as
it's referred to, to minimize any environmental

impacts. The 316(b) is a narrative standard based

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

75
on an assessment of intake effects and site-
specific feasibility and effectiveness of
alternative technologies.

The EPA draft 316 (b) regulations
recently released for existing facilities state,
"Under today's preferred option, restoration
measures can be implemented by a facility in lieu
of or in combination with reductions in
entrainment and impingement mortality. EPA in its
draft regulation also recognized that a perfect
nexus cannot be expected in many cases, and that
habitat restoration may be appropriate for a full,
without a full understanding of the requirements
of organisms in the enhanced environment.

Even so, we think we can show a very
clear connection to plant effects through habitat
restoration. We have deferred those discussions
until a later proceeding.

Over the past five decades, the power
plant has consistently operated safely, within the
compliance of its water quality permit, requiring
protection of the fish, shellfish, and wildlife of
the Morro Bay and Estero Bay, coupled with no
evidence of negative biological effects over that

period.
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If, as some has suggested, power plant
entrainment is reducing the productivity, and I
said productivity of Morro Bay by 33 percent per
year, the bay would have been emptied of its
marine life many years ago.

If you are a Morro Bay fish larvae, the
risk of being entrains goes up, as we've heard
earlier, the longer you stay as a larvae in Morro
Bay; in other words, it's a time-dependent
function of your risk to being entrained. Morro
Bay is not a closed system such as a lake, and its
water currents, which vary with the size and shape
of the bay, control the number of days fish larvae
remain in the bay at risk to entrainment.

What I'm showing you here is a map, lots
of color. It's actually indicating salinity. And
I call it the lower-upper end of the bay, but it's
actually north-south-lower. This is the entrance
to the harbor, and at the very top, not clearly
shown here, is the location of the power plant
intake. What is showing here is that as fresh
water comes in to the bay through Los Osos or
Chorro Creek, it mixes in this back bay area and
moves into the entrance, which then is countered

by incoming seawater combined to make new salinity
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patterns.

HEARING OFFICER FAY: Excuse me,

Dr. Mayer, that is identified as number six of
your Powerpoint, and did you want this identified
as well as an exhibit, the packet of the
Powerpoint presentations? We'll be sure to make a
note on that, and --

DR. MAYER: Okay.

HEARING OFFICER FAY: Yeah. I'm sorry
to interrupt you. Go ahead.

DR. MAYER: In some other foundation
discussions by Dr. Raimondi and Mr. Thomas, we
learned that nearly 80 percent of the fish larvae
that are entrained by the power plant up here are
gobies. The goby habitat in Morro Bay is located
in this back bay region. This is an area of very,
very shallow mud flat areas where we believe to
be, is the preferred habitat of the goby,
producing the larvae that are entrained most
commonly by the power plant at this end of the
bay.

Narrow channels characterize the lower
end of the bay, broad shallow expanses the upper
end of the bay, commonly supporting eel grass beds

and currently areas of very large mud flat
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habitat.

What I want to show you now is, we'll
start the -- this is a model which was created by
the Morro Bay National Estuaries Program, and it's
a model that indicates the flushing action of the
bay, using salinity as a surrogate for movement of
particles or other materials in Morro Bay.

What we can see shown in red is the open
ocean seawater moving into Morro Bay at the
entrance, and mixing. What we're watching is
this, over a tidal cycle of a 48-hour period, so
it's going from high and low, and you'll see the
water moving in and out of the bay. The dark red
area, of course, as I've indicated, is the
seawater. We've seen these boundary areas where
mixing is occurring with the freshwater in the
back part of the bay.

What I'd like you to watch is that the
point of the intake, and also this back bay area,
the point of the intake, the power plant is
characterized by a wide change and rapid change in
the colors, which is indicating water masses
moving in and out of the bay. The back bay area
stays this light blue or purplish color for

lengthy periods of time. The contrast is that
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down in this portion of the bay, there is a very
little chance of staying in that location for
extended periods of times, as compared to this
back area of the bay.

The next slide will show you that if we
take the results of this model and we boil it down
into an indication of how long you might expect to
stay in any location in the bay, you can see there
is a great deal of difference -- These are in
days, I've superimposed that on this rather poor
copy of the map -- this indicates the number of
days that it would take for half the concentration
of salinity in this case to change; in other
words, reduce the salinity by 50 percent.

This rate of flushing can be applied in
general to the idea that particles are also
flushed in and out of the bay at the same time.
There is not an exact relationship here, I'm not
suggesting there is, but this is a strong
indication that these back areas of the bay with
weak tidal currents are areas that have long
periods of residence. The area of the intake,
where I've indicated here, have very short periods
of residence time in the order of once, two days,

as compared to these back areas of up to 15 days.
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This may be very significant to larval
fish in that it allows them time to wear in the
back portion of the bay. The other aspect of this
is as soon as they are transported, one way or the
other, into the lower portion of the bay, their
chances of staying in the presence of the power
plant or subject to the risk of entrainment is a
very short period of time, on the order of one to
two days. Again, we will talk about that more and
Dr. Cowan will have some specific thoughts on
comparing the vulnerability and the susceptibility
of larvae to entrainment, based on this kind of
information.

What I'd like to say at this point, if I
was a Morro Bay fish larvae, no matter how old I
am or how many days I spent in the back bay, if I
am at risk to entrainment and if I move down to
this lower portion of the bay, I'm at a risk for
entrainment for only one to two days. And the
tidal currents in that intake area in that sense
create a natural protection against being
entrained, because I'm being transported rapidly
out of that area, so my exposure to entrainment is
naturally capped by the tidal flushing in that

area.

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

81

The slowly flushed back areas may be
very important for nursery areas, but the trouble
at this present time is they're also susceptible
to sedimentation, which is one of the losses that
we're experiencing in the bay in terms of its
quality and habitat.

What are, then, some of the problems of
the bay at this time? Morro Bay suffers from a
number of problems that are not related to the
Morro Bay power plant. Since 1995, Morro Bay's
estuary program, in conjunction with a group of
citizens, scientists and other government
specialists, have been studying the problems
facing the Morro Bay estuary and its water shed.

Their findings, published in the
National Estuary Program's comprehensive
conservation management plan identified the
following priority problems: sedimentation,
bacterial concentrations, nutrient concentrations,
buildups, heavy metals and toxics, habitat loss
through sedimentation primarily, and steelhead
loss. Morro Bay power plant does not now nor has
ever had in the past contributed to these priority
problems.

In addition, the Regional Water Quality
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Control Board has identified rapid sedimentation
as the bay's primary problem. In their staff
report, the Board's pending regulation and
projects to control watershed sediment are
directly linked to saving the bay. Based on Morro
Bay sedimentation studies, the Regional Water
Quality Control Board staff report graphically
illustrates the possibility of rapid disappearance
of the bay due to sedimentation and the bay volume
and habitat. The report also includes the cost
benefit of specific projects to restore and
preserve the bay.

Both the Regional Water Quality Control
Board and the NEP agree that the Morro Bay habitat
needs to be restored and preserved for fish and
shellfish, providing homes, improving the carrying
capacity of the bay, as we were discussing
earlier.

How were the plant effects studies
designed and analyzed? Both Dr. Raimondi and
Mr. Thomas provide us a good description of this
technical working group that worked closely
together in very good and close scientific
cooperation to produce study designs to review the

reports to provide critical review of the final

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

83
reports of both the intake studies and the
discharge studies.

We met normally on a periodic basis,
sometimes as frequently as monthly, to both look
at the incoming data in the form of status
reports, make adjustments to our study plans, and
reflect both in the study plans and the way we
collected data as well as the final analyses. 1In
fact, some of the changes in the study plans and
the use and application of models are in the end
producing some of the disagreements that we had at
this time.

What did we find through these studies?
The PWG study spanning nearly two years found
negligible intake effects on populations of the
ocean-spawning fish using Morro Bay, less than
significant potential effects on the populations
of Bay-spawning fish, and the absence of discharge
effects on beach and sea floor communities. More
warm water organisms, algae and invertebrates,
were found on the point where the discharge exits
and first contacts Morro Rock, as we heard
earlier, a distance of about 600 feet from the
point of discharge.

Looking more closely at the cooling
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water intake effects, the Morro Bay power plant's
intake system affects organisms when they
accidentally swim into the screens, impinged fish,
for example, or drift through the screens with the
cooling water flows, for example, entrained fish.
The 3/8-inch mesh screens are designed to exclude
organisms and debris from the power plant.
Organisms too weak to avoid being trapped or
entangled in debris are removed by seawater spray
and returned with the discharge flow and entrained
organisms to Estero Bay at the discharge point
north of Morro Rock.

When we looked at our impingement study
results, as was summarized briefly by Dr. Raimondi
in his remarks, we also agree and concur that they
were low in total and in comparison with other
power plants, particularly along the coast of
California. With lower intake volume and velocity
as a result of modernization projects using less
intake water, these effects, minor as they are,
are expected to be significantly lower than the
existing facility's already low impingement rates.

When we looked more closely at
entrainment rates and effects, the number of fish

that are being entrained in order to determine the
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effect of the intake were compared to their source
water populations, and we sampled those at five
different locations. This composite slide gives
you a brief overview, a map here on the side with
the same sampling stations I believe shown in Dr.
Raimondi. Ours are flashing; his weren't.

(Laughter.)

In the left-hand lower corner we have a
scale of a dime -- I haven't seen one of those for
a while -- and these small fish are actually
larval goby that we picked out of the nets that we
talked about, and he was perfectly correct to say
it was very laborious work, not only collecting
them with the large nets you see on the boat here,
very large nets, but also picking these out
tediously under a microscope and then identifying
them. As you can see, they don't look a lot
different than what you see right there in the
picture, so there are very small characteristics
to make identifications correctly.

The explanation of how we computed this
proportionate mortality that Dr. Raimondi talked
about I think was well-covered, the computational
aspects of it. So although I had mentioned this

in my summary, I won't go into that right now in
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the interests of time. And I think we can
certainly refer back to his explanation as we go
through this if there are other questions. I know
Dr. Cowan will have some remarks on that
calculation himself.

Entrainment effects were analyzed at the
population level and this was as really
recommended by EPA and the TWG. We've mentioned
already that we selected three population models.
The only thing I would add, two of them were
eliminated from sort of further considerations,
even in our discussion today, primarily because
there were issues of estimating the mortality of
different life histories of the fish, but, more
importantly, those models, in order to do an
impact assessment, required that we understood the
abundance of the standing stock of adult
populations in order to form the same sort of
fraction that we're talking about of what's the
power plant taking.

When you convert them to adults that the
power plant is taking, you need to understand for
that fraction how many adults are out there again.
So Fish and Game data and otherwise information

was not available to do that calculation. So we
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proceeded by using this ETM model.

The cause and effect of change in
ecosystem is complex, and frequently state
changes, the introduction of pike into Davis Lake,
for instance, can occur with climate or introduced
species. For safety margin and reliability
purposes, the TWG assessment assumes that the
project intake pumps would run at 100 percent of
permitted capacity. That was left out of our
safety discussion, but in the very beginning the
model was set up to assume that the pumps were run
full out at their designed capacity. Now we're
doing that.

We've re-run the model to reflect the
change in permitted capacity under the agreement
to cap the new pumps at 370. We also, as Dr.
Raimondi mentioned, assumed that 100 percent of
the entrained organisms would be killed. We have
some information on why we think that that's a
very large assumption, particularly in this
situation.

Following preliminary analysis, the TWG
model was run at an even higher degree of caution,
and I'm making reference now that there was a

request for us to look at the use of these maximum
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values which Dr. Raimondi mentioned and come up
with an estimate using the same model, if we, in
fact, assume that the length of time in the larvae
using the model was equivalent to these maximum
numbers, rather than the average number.

Use of this maximum number means that
all of the base larvae would be at risk for a
period of time many times longer than the average
age of the larvae actually entrained at the -- or
the residence time, as I pointed out earlier in
our Bay model, of those larvae at that area of the
bay where the intake is taking larvae out of the
system.

This assumption is essentially
equivalent to assuming everyone in the US would
live to be as old as the statistically oldest
citizen, increases the estimate of average
entrainment from nine to 33 percent. So the crux
of the problem was correctly identified in Dr.
Raimondi's foundation remarks. We will be
discussing that further with Dr. Cowan's analysis
of our study.

Using the higher number, and I want to
express it this way, really adds a safety margin.

In fact, just on a simple proportionate basis,
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it's a 300-percent safety margin, the difference
between using the mean and using this maximum
number. There may be very good reasons why the
maximum number makes sense to some people. I
believe that this extreme use of the conservatism
between the two numbers is really inappropriate.
And that's why we're trying to be very clear today
about how the numbers are calculated and how
they're going to be appropriately used to come up
with a fair assessment of the intake effects of
this new project. It has implications, as we all
know, that number, for many other decisions that
may be before us today.

Since a full understanding of these
safety margins is important to the meaning and
context of our results, I will ask Dr. Cowan now
to summarize a study and review he did of our
model assumptions and work. Thank you.

CHAIRMAN KEESE: Before you leave, one
quick question. Just because that map is rather
clear here, the discharge canal is on the north
side?

DR. MAYER: Right, right there.

CHAIRMAN KEESE: And I heard a reference

that the discharge is into Estero Bay.
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DR. MAYER: That's this area.

CHAIRMAN KEESE: And that's just
commonly accepted that discharge moves south,
moves -- I mean, it --

DR. MAYER: Well, this entire area,
we've just put the label for Estero Bay there, is
referred to --

CHAIRMAN KEESE: The entire area is
Estero Bay.

DR. MAYER: Right.

CHAIRMAN KEESE: So the discharge is
just assumed to fill the whole thing.

DR. MAYER: The discharge enters through
a canal right here at the base of Morro Rock.

CHAIRMAN KEESE: Right.

DR. MAYER: It's a shoreline discharge.
It has -- It's buoyant because it's warm.

CHAIRMAN KEESE: But it doesn't stay
north of Morro -- There is not an assumption that
it stays north of Morro Rock.

DR. MAYER: There is no such assumption
to that, but primarily it does. We've learned
through our studies of it that there is a gyre, we
call it, we a countercurrent that circulates south

to north again near the shoreline in the area
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north of Morro Rock, and that current tends to,
when the thermal discharge enters Estero Bay, pick
it up and carry it basically along behind the surf
line, as well as spreading it out into the open
area of the bay.

And as it moves away from the discharge
it's buoyant; so, therefore, it 1lifts, thins, and
spreads, and the dissipation of the heat is
ultimately to the atmosphere. So it's not only
radiation but evaporation that gets rid of the
heat from that discharge.

CHATIRMAN KEESE: Thank you.

DR. COWAN: Good morning. My name is
Jim Cowan, as was mentioned earlier. And Duke
invited me to provide some opinions about a
relatively narrow set of the issues here. I
primarily was asked to really look at two issues.
One was to evaluate the methods of calculation of
the proportion of mortality rates in the 316 (b)
assessment document, and then discuss those
effects regardless of the rates and put those in
sort of an ecological context. And that's what
I'm going to limit my testimony to today.

The other point that I want to make is

that we do recognize the uncertainties associated
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with compensation, and the points that I'm going
to make today really don't require any discussion
of compensation, although the direct testimony
that I provided was mostly devoted to this,
because I think it's an important issue. And I
certainly would be happy to answer any additional
questions about this issue.

I disagree that it's impossible to use
what we do know about the fish in Morro Bay to get
a forced order estimate of what, how much they
should be able to compensate, and so I've tried to
provide that in my direct testimony, although I'm
not going to cover it much today in my discussion
here.

And finally, I want to finish with a
brief discussion of the safety margins in the
calculations. We've already heard a little bit
about this today from both Dr. Raimondi and
Dr. Mayer, but I'm going to talk a little bit more
specifically about some of the issues.

The first couple of points I think we
can dispense with rather quickly. I think Pete
was right in mentioning that perhaps the crux of
the issue is this agreement to disagree about the

entrainment duration or the duration of larvae
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exposure to entrainment. The first couple of
points I want to make are a little bit more
simple, and I noticed in the discussion that Pete
made earlier, he talked about using weighted means
and weighted estimates of abundance.

And what this basically means -- And I
would argue that Duke's position is to use
weighted averages, and what this means is that you
calculate a proportion of mortality for a species
and all of those are different, as Dr. Raimondi
showed you. Some of those are based on many
higher numbers of individuals than others, and
what the weighted approach assumes is that there
is more confidence in those estimates. I think
Pete sort of agreed, you were talking about
another issue, about using weighted means.

And so in this case, some of the fish
were collected in orders of magnitude of more
abundance than others. And the weighted process
just takes those means for which most of the
information was derived and weights them and
estimate the overall mean impact. And that's
essentially what was done by Duke. It's
essentially the means were weighted by abundance.

So abundance means it counts more in the overall
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average.

It's the most appropriate method as
described in several statistical, many statistical
textbooks, and this meeting was agreed upon by, at
a meeting between Duke and independent scientists
which I attended. So I'm a little bit surprised
that it's not being considered now, and I'll be
certainly happy to address that in direct later
on.

The other issue is relative to -- So I
think this is what we can dispense with relatively
quickly. I think it's the most appropriate way to
use, to calculate these numbers, and I think it's
also been agreed upon by several of the people
here in this room.

The other point I want to make quickly
is this notion of open versus closed populations.
I'm using the definitions a little bit differently
than Dr. Raimondi did. And basically what I'm
referring to here is the notion that, as
mentioned, the PM calculations are made in two
ways. Calculations for the ocean species assume
that Morro Bay is connected to the ocean, and I
think the animation that Dr. Mayer showed pretty

clearly indicated that to be the case. And
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essentially these populations are assumed to be
open.

However, the calculations for the bay
species assume that Morro Bay is more like a lake.
In other words, it's closed, and its source water
volume is much smaller, in relation to the other
species of interest. And the PMs for these bay
species are higher because of these assumptions.
When you calculate a proportion of mortality, the
entrainment losses are estimated proportionate to
some number in the source water. And if that
source water is smaller, it's likely that the PM
estimates will go up. I think this assumption
plus the larval duration assumption are really
driving the center of the bay in this issue.

I would argue that all species are part
of larger coastal populations. Bay species spawn
in-shore and are delivered to the ocean in large
numbers. The data from the 316(b) studies suggest
that almost all of the goby larvae as well as many
of the bay species were collected in the system
almost exclusively on a falling tide, and it's
very likely that many of the species, or many of
the larvae that were entrained, would end up in

Estero Bay. And I would argue that hundreds of
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millions of these bay species, bay larvae are
being exported into Estero Bay, and indeed,
unidentified gobies was the most abundant larvae
collected at station five in the offshore
environment.

In contrast, ocean species spawn
offshore, and the larvae use the bay as a nursery
area. So there is a different sort of approach as
to the way these animals are using the estuary.
But I think both of them are part of larval
coastal populations, and I can't make a
determination which one of these is more important
use of an estuary.

So I would argue that if we're making
the argument, or I would suggest that if we're
making the argument that Morro Bay has value to a
coastal ocean ecosystem, you can't assume that
it's like a lake when you make the PM
calculations. There's a logical disconnect for me
there, and I think the reason why some of the bay
species estimates are higher is because of this
logical disconnect.

So the solution, in my opinion, would be
to calculate the PM the same way for all entrained

species and use all species to estimate the
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overall average effects. So it's a pretty
straightforward approach.

If you did that, and you assume this is
the percent of larvae entrained, this is the
weighting factor that we talked about, if you did
that, this is the proportionate mortality now
adjusted for the percent abundance based on the
reduced estimated permanent flow rates, the
weighted average comes up to 8.9 for all species.
This would be, if you just average these, it would
be the weighted average for base bars, so this is
the maximum estimated based upon the argument that
Dr. Raimondi made.

And there is a difference between
whether you consider all species or whether you
consider just the bay species, and whether you
consider the simple average versus the unweighted
average. I would argue that all of these species
were entrained by the plant; consequently, they
all should be considered in the overall effects.

The third point that I want to make
about PM calculations, however, are more related
to whether or not it's appropriate to use the mean
or the maximum. I think that's really at the

heart of the debate, and I'm going to focus a
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little bit more attention to this next issue.

I think Dr. Raimondi did a very good job
of describing susceptibility of entrainment to the
power plant, and he showed the size frequency
distribution, and while he showed an age frequency
distribution, that was obtained based upon the
size of the larvae entrained. It can be. In this
case, I think it was hypothetical, but it's very
similar to the size distribution that was actually
observed.

And I would argue that that indeed
represents susceptibility to the plant. That
essentially describes the age range of larvae that
can be entrained. But I think it ignores an
important factor in this, and that's the
probability that a larvae will actually encounter
the power plant. Because what we're really after
here is not simply susceptibility to entrainment,
it's vulnerability to entrainment. And what
vulnerability is, is the product of
susceptibility, which is a decreasing function
with size, and encounter.

And the bottom line is, is that this is
what ultimately determines whether a larva is

entrained. It doesn't matter how big the larva
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is, if it doesn't encounter the power plant it
will not be entrained. So that's sort of where
I'm going with this.

COMMISSIONER BOYD: Excuse me, Doctor,
is encounter a random event in your analysis?

DR. COWAN: It could be. 1It's certainly
an instantaneous event, and I'll sort of talk
about that in a second. It happens only when the
larvae are close enough to the cooling water
intake structure to be drawn in. And there are
lots of reasons, which I'm going to list some
here, why we don't think that 33 percent of the
larvae actually encounter the cooling water intake
structure.

MR. ELLISON: Actually, let me stop you.

I want to make sure that your question
got answered, Commissioner Boyd. Were you asking
whether Dr. Cowan has assumed that encounter is
just sort of a random function as opposed to based
upon calculated presence in different portions of
the estuary?

COMMISSIONER BOYD: Well, I think I
heard him say that he had, is going to be showing
shortly some rationale for his use of the term, so

I will wait for that explanation.
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MR. ELLISON: Okay. Well, if you feel
like you didn't get one, please --

DR. COWAN: Yeah, please stop me, and
I'm glad that you did, and what I would --

COMMISSIONER BOYD: I got an answer and
deferred the question too.

DR. COWAN: What I would answer is that
it happens instantaneously, and it's definitely
not random. And the reason I think it's not
random, or several reasons, some of which have
been discussed somewhat at length, and one of them
has to do with the residence times in the back
bay.

The tidal flushing there rates are
lower, and larvae there take time to enter into
the system and to move towards the plant to which
they can be entrained. There are very low
flushing times, on the order of 12 to 15 times
higher than they are in the lower portion of the
bay near the plant. Now you've got me all
confused about lower and upper -- near the plant.

The other point is that the water that
the plant actually consumes is a relatively small
volume, relative to the tidal prism. The actual

water -- I mean, the tidal prism is a smaller
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subset of the actual water in the bay, and the
plant itself only takes seven to ten percent of
the tidal prism. So, again, that's another reason
why we don't think that 33 percent of the larvae
encounter the plant when only seven to ten percent
of the water is moving through the system.

HEARING OFFICER FAY: And, Dr. Cowan,
could you define "tidal prism" for us, besides
being a subset of all the water?

DR. COWAN: It's the volume of the water
between mean high high and mean low low.

Close enough, Dave?

HEARING OFFICER FAY: So it's roughly
the water that gets flushed in and out?

DR. COWAN: It's roughly the water that
gets flushed in and out. Keep in mind that some
water stays resident in the deeper canals
throughout, even at low tide.

The other point I want to make is that
ebb tide current velocities by the plant are on
the order of two to four feet per second. So
you've got larvae that are moving past the plant
on an ebb tide, and these animals were almost
exclusively present in waters at ebb tides at a

present rapid rate, relative to the cooling water
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intake approach rate, which is on the order of
about half a foot per second for the current
plant, and is going to be on the order of a third
of a foot per second for the modernized plant. So
the water that's actually moving towards the plant
is moving so at a much lower velocity than the
water that's moving by the plant on the ebb tides.

The other point is that there is a small
probability if larvae are advected, transported,
flushed, excuse me, I apologize if I use -- if I
slip into jargon, please remind me and I'll try to
define it better. There's actually a small -- As
the water is actually moving larvae past the plant
into Estero Bay, that water is almost completely
replaced by marine water on the next incoming
tide. So only about 25 percent of the water that
was —-- that passed out of Morro Bay is brought
back in on the next flooding tide, and that would
be 25 percent of the water and it's presumably 25
percent of the larvae.

So the probability of being returned
after you advected, flushed into Estero Bay is
only about 25 percent. So essentially, most of
the larvae that are flushed out of the system stay

flushed out and move into Estero Bay.
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HEARING OFFICER FAY: Okay, and how do
they determine that? Have they done studies with
tagging volumes in some way?

DR. MAYER: 1In just a simple answer,
they use salinity as a surrogate, so they watch
the mixing of low-salinity water from the back bay
with high-salinity water at the ocean entrance.

And so watching the change in proportion
of those gave them an index to the proportionate
outlet mixing and the incoming. It's a
methodology that we've referred to developed by
Dr. Largierre at Scripps Institute.

DR. COWAN: And if you assume that
larvae behaves similarly, conservatively as
passive particles, then the same -- the larvae
would have about the same probability of returning
as determined by the salt concentration changes.

And finally, we have evidence or at
least we suspect that larval behavior, as
Dr. Raimondi mentioned, might affect larval
retention in the upper reaches of the bay.

I think this is a good slide to
illustrate my point, is that here is the cooling
water intake structure. Larvae can be retained in

the system for many days here, but if they are
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retained here and don't make it to here
(indicating), it doesn't matter how large they
are --

HEARING OFFICER FAY: Excuse me,

Dr. Cowan, for my benefit, you're going to have to
imagine that this is a typewritten transcript --

DR. COWAN: Okay.

HEARING OFFICER FAY: -- and you can't
say "here," you've got to say north and south and
mouth of the bay, and that type of thing.

DR. COWAN: Sure. This is a map that
was shown by Dr. Mayer. This shows that the Morro
Bay power plant entrance is located relatively
close to the entrance of Morro Bay. The back bay
reaches are the southern portion of the bay, and
this large expanse of tidal flats. And it was
shown by the animated simulation that, from
Dr. Mayer, is that retention times are quite high.
In the back bay reaches, the southern end of the
bay relative to the area approaching the intake
structure.

So I would argue that regardless of how
large a larvae was, when it got into this region
of the bay, it would be advected, transported

relatively quickly, flushed from the system in
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Estero Bay, with only a small probability of
returning.

So the residence times in this portion
of the bay are really low. And I would argue
don't reflect the possibility that larvae would be
susceptible or vulnerable to entrainment for the
maximum number of days as reported, or as
suggested.

And so we're still faced with a problem.
How do we estimate the duration of larval
vulnerability to entrainment? I've made the
argument that it has to take into account both
susceptibility and vulnerability, or
susceptibility and encounter rate to equal
vulnerability. And that's really what we're
after.

And I looked at the data and this is
essentially, this is just all of the data from all
of the larvae that were actually entrained by the
plant or collected at station M2, at the mouth of
the current water intake structure, at the cooling
water intake structure. And I made a simple
assumption. I simply assumed that larvae are
vulnerable up until the age that they were

entrained, but no longer. Because it's hard to
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make an argument in my mind that if the larvae was
entrained when it was five days old that it was
vulnerable to entrainment for 20.

So what I did is I took the age, the
size distribution of the larvae entrained and I
converted that to an age distribution, and I
produced a cumulative percentage of the larvae
that were entrained at a given age. And what this
basically says is that if you look at this figure,
at five days about 90 percent of the larvae were
less than five days old. This would indicate that
about ten percent of the larvae were older than
five days old.

And what I did was I plotted on this the
4.25 days old that is the mean age of the
entrained larvae, based upon the sampling. And
what you'll see is that 77.6 percent of the larvae
that were entrained were actually entrained before
they were 4.25 days old. And only about one-tenth
of one percent of larvae were actually entrained
when they were 20 days old. So there is a very
low probability that larvae were vulnerable in my
opinion to entrainment for 20 days, based on this
figure.

The other point that I want to make is
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that I would argue that if you're trying to
estimate what the true estimate of entrainment,
proportionate entrainment is, is that you wouldn't
take the age of the oldest individual in the
population to estimate what the mean age of the
ones that are being entrained in the plant. This
would be analogous to taking the age of the oldest
living human and estimating how long most people
live. And I don't think that's a fair way to sort
of approach this.

So what this basically says is that the
mean is not only the best estimate, I think, it's
also a very conservative estimate of the real
vulnerability to entrainment. And I think that --
or at least an estimation for a number to be used
to calculate proportionate mortality, and that
this represents a relatively extreme safety margin
when you're trying to -- when you start making
arguments based on the maximum.

The other point I want to make is that
susceptibility also declines with size, and I
think Dr. Raimondi sort of showed this in his
figure, but the point that I want to make here is
that this is the age distribution calculated the

same way or figured the same way, but this is the
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age distribution of larval gobies from the
stations in the back bay. And what you'll notice
here is this is the same 4.25 days. What you'll
notice here is that only 63.8 percent now of
larvae in the back bay were less than the mean age
used by Duke and its consultants in calculating
mortality rate.

The point being is that there are many
more older larvae in the back bay that are
probably destined to recruit in the back bay than
there were at the cooling water intake structure.

HEARING OFFICER FAY: Dr. Cowan, I don't
know how much longer you have to go. I'm sorry to
interrupt you. If there is a good breaking spot,
we need to take a break pretty quick.

DR. COWAN: I've got just a couple more
slides.

HEARING OFFICER FAY: Okay.

DR. COWAN: Well, maybe we'd better take
a break.

HEARING OFFICER FAY: Well, how much
longer have you got?

DR. COWAN: About ten minutes.

HEARING OFFICER FAY: Ten minutes, okay.

DR. COWAN: I'll try to hurry.
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HEARING OFFICER FAY: Yes, we have to
take care of our support crew.

DR. COWAN: I'll try to hurry.

So based on those considerations, I
would argue that 8.9 percent, which is the overall
weighted mean estimate of entrainment,
proportionate mortality, is the best of the PM
estimate of proportionate mortality averaged
across all species. Forty-three percent is
unrealistic because it fails to take into account
both susceptibility, which I think Dr. Raimondi
did a very good job of describing, but it fails to
take into account encounter, and I think that
that's a really important issue when trying to
decide who and what gets entrained and how long it
is at risk to entrainment.

This number, the 4.25 days as a mean is
also quite consistent with Dr. Jay's findings that
almost all larvae will be exported in ten tidal
cycles; in other words, if you start from anywhere
in the bay, based on the action of the tides, in
about five days, assuming that the larvae act as
passive particles, they will be transported from
the system. So again, it's another indication

that the 4.25 mean age as an estimate of duration
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of exposure is probably a pretty good one.

And the 8.9 percent is also consistent
with the ratio of cooling water intake volume to
the tidal prism. Understand that goby larvae,
which sort of the argument is kind of focused on
because they were such a high percentage of the
larvae entrained, were the most ubiquitously
distributed larvae in the system. I find it
difficult to believe that a much higher percentage
of goby larvae would be entrained than water that
is actually entrained by the plant relative to the
cooling water intake flow. So I think that's sort
of a reality check in my opinion, that you've got
the most uniformly distributed animal in the
system, and the proportionate loss is essentially
equivalent to the proportionate loss of water
through entrainment.

The last couple of things I want to
mention are related to population effects and this
is sort of now shifting from the calculations. A
lot of the mortality rates are naturally very
high. Dr. Raimondi indicated that, and for most
species like estuarian species we're talking about
survival being near zero, one or two percent or

less. The implication is that most larvae die
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soon after hatching.

But there has been some suggestion in
some of the staff reports that this means that
entrainment mortality is made important. And I
don't think that that's true, and I'll tell you
why. One of the things I think we need to take
into consideration and it reflects back on your
example is that fish are unique among vertebrates.
Each female can produce thousands to millions to
perhaps billions of potential offspring in the
case of some of the rockfishes. But also keep in
mind that in order for a population to remain
stable, only two need to survive to be able to
contribute to the reproductive population in
future years. So the expectation is that most of
these animals die soon after hatching.

Fish that live in estuaries are adapted
to variable conditions. They counter this by
producing huge numbers of eggs and larvae, and
again, the expectation is that most will not
survive.

But one or two percent survival
represents a lot of survivors. 1In this case, it
may be millions of larvae. Bay populations I

suspect are limited by adult habitat and not by
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the number of larvae, and I think this is a very
important point relative to the comment that you
made.

What this means is that adult population
size and stability, in my opinion, are more a
question of habitat than larval production in this
system. That's not to say -- That's not to
counter the potential for them to contribute to
populations elsewhere as they're advected from
Morro Bay. And certainly, with respect to gene
flow and some other issues besides population
dynamics, the fishes that are advected into the
coastal ocean may be quite important.

COMMISSIONER BOYD: Excuse me, could I
go back, not on slides, but just you said larval
mortality is pretty well accepted at near zero,
one or two percent or less. Is that in this
estuary, is that commonly accepted for fairly
natural settings and not added stresses from
unusual human activity and what have you, or is
this an average of all of that?

DR. COWAN: Mortality is a very
difficult parameter to estimate what the true rate
of mortality is. It's generally, and one or two

percent survival is generally the survival to be
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expected through the entire larval stage. And
that's sort of an average of all species or all
marine species. It can be higher for some species
that invest more in their young prior to the
larval stage. It can be much lower for animals
that don't invest anything in their young. It's a
tradeoff between the numbers of eggs produced and
how much maternal investment each female gives in
her eggs.

And the bottom line is, is that it's an
average across many species, but there are many
exceptions and I'll be happy to address specific
questions about those later on if you want.

I don't know if that answered your
question?

COMMISSIONER BOYD: Yes, thank you, it
does.

DR. COWAN: It's just hard to
generalize, because fishes do so many things.

COMMISSIONER BOYD: I guess I wanted to
make the point it is hard to generalize.

DR. COWAN: Yes, it is. 1It's very hard
to generalize.

So I think that, coupled with the

information I just provided, the fact that
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entrained larvae in this particular case are small
and young does indeed cause the effects of
entrainment to be reduced. This has been shown in
other power plant studies and in numerous
applications of fisheries models to larval losses.

The fact that impingement mortality is
low and that the entrained species are not equal
to the impinged species is also somewhat unusual
and I think is a very beneficial thing in this
case. And the entrained species, at least the
ones that are entrained in high numbers, are not
otherwise harvested. And I think that both of
these things affect, essentially act to minimize
cumulative effects, which is very important and
somewhat unusual relative to other cases that I've
looked at.

The last couple of things, I have two
slides. This is the notion about entrainment
survival. This is the point that Dr. Raimondi
talked about. This is not something that's being
used in Duke's calculations, Duke's and its
consultants' calculations for entrainment survival
in any way, but it's conservative. It's not
included in the PM estimates, and these are all of

the data that exist for entrainment mortality
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studies.

Currently the approach is to assume 100
percent entrainment mortality through the plant.

I would argue this is probably not true. This is
survival on this axis, so survival going this way.
And this is a whole bunch of different taxa for
which entrainment survival studies have been done.
This is striped bass, white perch, this is
clupeids, herrings, anchovies, several other taxa.
And I've put the data here for the taxa that were
most closely related to the Morro Bay species in
this thing, on this figure, and what you'll notice
is that gobies, blennies, and silversides, which
are closely related to the jack smelt, have
reasonably high survival through the plant.

And many of these studies have, there
are weaknesses in these studies. Many of them
don't follow larvae, or, in fact, very few of them
follow larvae after they've been released into the
wild, but it is misleading to say there is no
information. And I also think that it's important
to note that many of these studies -- By the way,
this is sort of two standard errors and this is
the mean rate.

And what you'll notice is that the mean
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survival is approaching 50 percent. It's only
lower than 50 percent, which is 25, 50, 75, and
100, survival is only lower for the clupeids and
the anchovies, which are notorious sensitive to
handling. And it's quite a bit higher for many
taxa and approaches 75 to even 85 percent for
species like gobies.

So the potential is quite high for
survival through the plant, and many of these
outcomes are based on larvae that were held for 72
hours after having been passed through the plant,
although they were held in a laboratory setting.
So it's not just once they're removed from the
pipe if they're alive or not, it's that they've
been held for some time and observed prior to
being moved through the plant.

And the other point is that some
mortality is due to cropping, and this is actually
based on the result from these studies, it
suggested that a fair amount of this, the
mortality that actually occurs, is due to
cropping; in other words, things get eaten as they
pass through the plant. And so they're not
necessarily lost to the food web, and I think

that's a point that someone had made earlier. And

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

117
it's certainly something that is spoken about in
the results of these studies.

This is a compilation of all the data
that exists for these kinds of studies up until
2002.

The other safety margin I think is that
the current estimates of PM assume no
compensation, and I think that that was a point
that was brought forth in Dr. Raimondi's overview,
but I think that there is much empirical evidence
that it exists, although I agree that the
magnitude is difficult to estimate. And I will
certainly talk more about this if needed, because
much of my direct testimony was devoted to this
issue.

The magnitude is difficult to estimate,
but it's not impossible, and I think it's possible
to use life history information to at least
develop a first order approximation of whether a
species is likely or not to be able to compensate
for mortality. I think an important thing about
compensation here is that it does, it is sort of
an ecological premise that results in stable
population. The idea being here that populations

can increase beyond need for replacement, and
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that's an important issue. And this whole notion
of compensation underlies fisheries management.

And I do want to challenge a statement
that was made in the overview. I think that it's
unfair to blame failure in fisheries management
exclusively on the models that use compensation in
them, when fisheries' governance is probably
implicated more. People manage fish. And the
failure of fisheries management I think is more
attributable to fisheries governance than it is to
the assessment models that are being used to offer
information to the managers.

HEARING OFFICER FAY: Okay. Why don't
we take a break here. Dr. Mayer was going to sum
up, but I think that this is a good breaking
point.

(Brief recess.)

HEARING OFFICER FAY: We're back on the
record and we'll allow Duke to conclude their
direct testimony.

Mr. Ellison, it's your time.

DR. MAYER: Just a comment or two,
having listened to the exchange of ideas between
Dr. Cowan and Dr. Raimondi's points of view, I

just want to make it clear to the Commissioners
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and others that we're not asking for any new
consideration of assumptions.

The assumptions that we're talking about
are already built in, the safety margins are
already built in to the model calculations that
are being discussed today. We've built in the
assumption that the plant operates 100 percent
flow. We've built in the idea to these model
results that 100 percent of the larvae going
through the power plant are killed. They don't
come back out the other side. They're not lost to
the ecosystem, products of that event still go out
into Estero Bay.

But we're not asking for new
assumptions. We're simply asking, even in the
case of considering the difference between using
the mean age and the maximum age, a clear
consideration that that represents a significant
conservatism, a significant safety margin to the
kinds of results we're considering here.

Taking neither side of the case at this
point, we're not asking that there be new
assumptions built in, we're considering the degree
and extent, the meaning of those that are already,

in fact, calculated in our results.
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As mentioned in my opening summary, the
modernized intake discharge flow and those that
are below any reasonable base line eliminate the
significant CEQA impacts. Sustained reduction in
cooling water flow will minimize existing adverse
effects in combination with EPA-recommended
habitat restoration and represent BTA for the
modernized facility. I recognize that the habitat
restoration is a piece still to be discussed.

The CEC staff's recommended closed-cycle
cooling alternative with costs approaching $200
million is clearly, in my mind, wholly
disproportionate to the possible benefits,
especially when the Regional Water Quality Control
Board's estimated costs to implement sediment
controls that would save the bay are approximately
a tenth of the closed-cycle cooling system costs.

The Morro Bay power plant, in keeping
with EPA's encouragement to develop new intake
technology, I believe is a good candidate to test
the aquatic filter barrier technology -- We've
heard reference to that and it's in our direct
testimony. We would do this at a pilot scale. We
recognize there are a number of site issues

specific to that technology that would have to be
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examined for the Morro Bay setting. But it does
offer the possibility of reducing if not
eliminating entrainment and impingement, most
importantly, without the high cost in visual
impacts of closed-cycle cooling.

Using air-cooled cooling technology to
prevent entrainment of larvae at the power plant's
lower bay location would have no discernible
effect on Morro Bay spawning populations. Based
on the rapid tidal flushing in the intake area
that we looked at in that earlier graphic
representation of the model run, there is little
if any likelihood that a larva not entrained
through any kind of an intake technology at that
location in Morro Bay would recruit or join, if
you will, the adult population in the parental
habitat, which for most of the bay species we've
been discussing today, is in the bay proper and
certainly more towards the upper bay, back bay.

However, restoration protection of upper
bay habitat for larvae and adults would benefit
the bay and those populations. Now, we've heard
there's discussion about we don't know that the
bay habitat is, in fact, limiting what the

carrying capacities are. 1It's clear that there
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has been a long and extended loss of bay habitat,
and we believe that that is something that let's
change, restore, and at that point let nature take
its course, but there is an issue of limited
habitat when you consider both bays and estuaries
along our coast. So the addition would hardly
seem to be moving in the wrong direction.

The modernized project represents
positive change for the bay through a more
efficient use of less cooling water. I think
that's an important issue. And a unique
opportunity to restore and save the bay habitat,

which we will discuss in more detail at a later

date.

Thank you. Any questions?

HEARING OFFICER FAY: Thank you. I
think -- If the Committee is willing, we'll hold

our questions until the end and allow the parties
to cross-examine.

DR. MAYER: All right. Thank you for
your attention.

HEARING OFFICER FAY: Are the witnesses
available, Mr. Ellison?

MR. ELLISON: They will be, after I make

one explanatory comment.
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HEARING OFFICER FAY: Okay.

MR. ELLISON: I do want it to be clear
what is in dispute and what is not, because some
of the testimony which you've heard addresses
issues that are not actually in dispute, but which
we have testified to in order to provide
background to those issues that are in dispute.
Let me be clear what I mean by that.

Here are the issues that are in dispute.
There are three. They are the issue of do you use
a weighted average, or do you use a simple
average? Secondly, there is the issue of do you
count all of the entrained species, including the
ocean species, or do you only account for
averaging the bay species. This is the issue of
are you going to treat the bay as an open system
or are you going to treat it as a closed system.

And the third issue that's in dispute is
this issue of do you use the 20 days, or do you
use the 4.25 days? And this is this issue that
Dr. Cowan testified to about susceptibility and
vulnerability -- I mean, I'm sorry, susceptibility
and encounter versus susceptibility.

Those are the three issues that are in

dispute. The issues of 100 percent mortality
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assumption, the issue of compensation, and the
other issues that were discussed were only
discussed in order for the Committee to understand
that although Duke and the technical working group
all agree on that, that those, in Duke's view, are
safety margins that are already built in, and that
you should have that in mind when we look at the
issues that are in dispute, that from Duke's point
of view -- and others may agree or disagree, but
from Duke's point of view, that these are safety
margins that are already built in in order to
account for uncertainties in data and those sorts
of things, and that are already represented in
Duke's averaging numbers.

So, with that explanation, I just want
the record to be clear about why we're saying what
we're saying and for what purpose, the witnesses
are available for examination.

HEARING OFFICER FAY: Okay.

MR. CHIA: Mr. Fay?

HEARING OFFICER FAY: Yes?

MR. CHIA: This is Dan Chia, Coastal
Commission. I just wanted to let you all know
that Deborah Johnson has joined us now.

HEARING OFFICER FAY: Okay. And

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

125
Ms. Johnson, give us an idea of how long your
remarks are.

MS. JOHNSON: I won't be making any
remarks today, I just wanted to be able to listen
in to the testimony.

HEARING OFFICER FAY: Oh, all right,
fine. So we were planning on just continuing with
the cross-examination of the applicant, if that is
consistent with your understanding.

MS. JOHNSON: Yes, it is, thank you.

HEARING OFFICER FAY: All right.

Ms. Holmes?

MS. HOLMES: Thank you. I don't believe
we did introductions this morning, so for those
members on the panel who haven't met me before, my
name is Caryn Holmes and I'm the attorney for the
Energy Commission staff. Good morning.

I'd like to start with Mr. Ellison's
most recent comments, and I don't know which are
the correct witnesses to direct those to, so I
will just let Dr. Mayer decide.

CROSS-EXAMINATION
BY MS. HOLMES:
Q Mr. Ellison just said that there were

three issues in dispute: the use of a weighted
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versus a simple average, inclusion of all
entrained species or estuarian species only, and
the question of whether to use the average or the
maximum time at risk. Do you recollect what he

said about that, that those were the three main

issues?
A Yes.
Q And isn't it true that Duke's position

on each of those three issues is to take the
position that results in the lowest rates of
proportionate mortality on each of those three
issues?

A No, I don't agree that's the reason
they're taking the position.

0 I didn't ask you whether or not that

that was the reason, I was asking you whether that

was the result. I could break it down, one by
one.

A Yes, please.

0 Duke 1is recommending that the weighted

average be used rather than the simple average; is
that correct?

A Yes, we are.

0 And does that result in lower

proportionate mortality numbers than if you used a
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simple average?

A It does under the conditions that we're
looking at.
Q And, similarly, with the question of

inclusion of whether or not all entrained species
are only estuarian species should be included in
the mortalities, is it true that Duke's position
results in the lower estimate of the two choices?

A By coming the ocean and the bay species
estimates of PM into this average, total average,
that would produce a lower total average.

0 And finally, the same thing with the
issue of the time at risk, Duke's position is that
the average time at risk is appropriate versus the
maximum, and that would also result in a lower
estimate of proportionate mortality?

A The time of risk for the species that
we're considering is lower on average than it is
for the maximum value for those same species.

0 Thank you. I have just a real quick
question about something that I read on page seven
of your rebuttal testimony. There have been some
discussions about the recalculations that were
done, actually I believe it starts on page six of

your rebuttal testimony. It talks about Duke
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recalculating entrainment losses for unidentified

gobies. Do you recollect that testimony?
A Yes, I do.
Q I just would like to know whether or not

you recalculated loss for any of the other

species, specifically blennies or jack smelt?

A I want to look at that portion of the
rebuttal.

Q Sure.

A Could you give me the page reference,
again?

0 I believe it's on page seven of rebuttal

testimony to the Regional Board staff report for
the regular meeting of May 30th.

A There may be some page numbering here,
but I think we have the statement. If you could
read it, and then we would just check.

Q It's really a very simple question.
There is a reference in there to a recalculation
which may, in fact, be included in your direct
testimony as well, recalculation that you did
of --

A This is in conjunction with the TWG?

Q Yes, and I'm just curious, actually, as

to whether or not you did a similar recalculation

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

129
for blennies and jack smelt.

A No, we didn't. The answer, in sort of a
prolonged way --

Q That's all right.

A -- the answer was that we worked, could
only really work with a species that had an
appropriate sample size, and the unidentified goby
category is really the only species in our sample
that constituted eight percent of the samples
taken that gave us enough sample size to produce a
length frequency analysis.

Q Okay, thank you. Could you turn to page
66 of your direct testimony, and there is a

statement in the second paragraph that begins with

the words, "The persistence of these fishes."
A Yes.
0 Did you provide evidence in your

testimony of what the persistence of the species
was over 40 years?

A We have no historical record of the
persistence over that period of time. Our
evidence is based on the fact that they were
recorded in a previous survey occasion, and we
have the same set of species here in the set as we

conducted most recently for the entrainment
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studies.

Q But you don't have any evidence from 40
years ago about what species existed in the
estuary in what distribution or what proportion?

A No, we don't.

Q Thank you. There is a reference on page
48, although I'm not sure you need to turn there,
to seasonality of spawning events. I think it's
fairly well accepted that there are such spawning
events that occur seasonally; is that correct?

A The species have different peaks and
valleys of their spawning table.

Q I want to try to explore a little bit
with you about the cap that Duke has proposed on
water use and what the relationship is to that.
It's my understanding that what Duke has proposed
is, in essence, an annual average daily cap. In
other words, I believe the number is -- I'll have
to get this one -- I believe it's 370; is that
correct?

A 370.

0 Thank you. But that doesn't mean that
the plant is only going to use 370 million gallons
a day, does it?

A On average.
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Q But not on a given day.

A On any given day, an average wouldn't
necessarily apply.

Q Right. So, in other words, the plant,
in fact, could operate for fairly long periods of
time in excess of 370 million gallons per day,
correct?

A Well, that would then have to be offset
by an equal number of days low enough to have
produced an average of 370.

0 Correct, I understand. And I'm just
trying to get the point across that it's not a

daily limitation at all, it's simply a

limitation -- I'm sorry, did you have --
A No, go ahead.
Q -- it's simply a limitation, it's simply

an annual average number; is that correct?

A That's correct.

Q So if there, in fact, was, let's say, a
specific spawning event that one was concerned
about, the fact that there was a cap of 370
million gallons per day on an annual average, does
that tell you anything about what the effect of
the project is on that specific spawning event?

A Let me understand your question.
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) That's fine.

A You've presumed that we know what the
spawning events are?

A I'm assuming that you know that.

0 I'm not sure that I can make that
assumption, but I will, for this --

A Thank you.

0 So if we assume that we know just when
the species would be spawning, and then the next
assumption is that there would be some sort of
peak pumping, you're asking?

A What I'm asking is, perhaps I should ask
it in a different way. Let's assume that you do
know what that spawning event is, the fact that
the project over a year had an annual water use of
370 million gallons per day, it doesn't tell you
anything about the plant's impact on that specific
spawning event, does 1it?

A No, an average wouldn't tell me about

any day, what the pumping rate would be on that

day.
0 For example --
A Without the spawning event.
Q Right. The plant could have been

operating, could have been using no water during
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that spawning event, or, in fact, during that
entire spawning event it could have been using the
maximum rate of 475 million gallons per day, and
still met its annual average.

A That's correct.

) Thanks.

MS. HOLMES: I want to just preface my
next statement by saying that I appreciate
Mr. Ellison's comments about what is at issue and
what isn't. I think that with respect to the
entrainment survival rates, we don't agree that
that's a safety margin, so I'm going to ask at
least a couple of questions about that.
BY MS. HOLMES:

0 Earlier this morning, Dr. Cowan, you
talked about and I believe you presented a slide
that shows some survival rates for various species
that have been entrained; do you recollect that?

A Yes, I do.

Q And do you know how many of those
estimates, particularly for the species that you
said were in Morro Bay, how many of those
estimates were made in the field or in a
laboratory?

A Most of them were actually not made in
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either. They were based upon samples that were
retained on site at the power plant in a holding
facility. They weren't transported to the lab,
nor were they done in the field. So they were
held on site, adjacent to the power plant in
question.

Q So they weren't studies of what happened
to the larvae after they were, in fact, discharged
out to the ocean.

A No, and I think I actually mentioned
that in my testimony. They were, however, done,
in many cases, for up to 72 hours post-delivery
into the holding facility in which they were held.

Q Do you know whether or not the discharge
and the intake structures in those facilities that
were studied were identical to those in Morro Bay?

A Not identical, no, I don't know that,
but they were a wide variety of data in that
report. Essentially it was a summary of all the
data that exists in this particular issue.

) So you would expect, in fact, that the
discharge and intake structures, in fact, in some
cases might have been quite different.

A I'm sure they were.

Q Thank you. Just a quick question on
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page —-- Your slides are numbered twice. It's
actually slide 28 on population effects, where you
reference -- there is a bulleted item that says,
"Entrained species not otherwise harvested."

A Yes, I have it.

Q When you say that the entrained species
were not otherwise harvested, do you mean
harvested by human activity, by people directly?

A Yes, I'm talking about fishing
mortality, essentially.

Q So you're not talking -- Would you agree
that, in fact, there are harvesting-like effects
that can occur as a result of anthropogenic forces
such as sedimentation, pollution, things like that
for those same species?

A I think that -- I don't agree
completely, because harvesting generally affects a
specific life stage, and it's generally the adult
stage. And changes in carrying capacity and
changes in habitat and sedimentation don't
necessarily affect the adult stage specifically.
And I think when you refer to harvesting, it's
generally on adults, which has been shown to have
significant consequences because of these stages

that were being harvested.
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Q Maybe I misunderstood what you were
saying. Were you implying that the adult of these
species are not affected by sedimentation or
pollution effects?

A I'm saying that I'm not sure how these
effects affect carrying capacity in the
environment. We are reasonably certain of the
consequences of harvesting adults.

Q If I can go back to the entrainment
survival issue, just one last question, these
studies that you referred to, who were they funded
by?

A They were compiled by the Electric Power
Research Institute.

Q Thank you. And, let's see, lastly, I
think if you could turn to your slide 23,
Conclusions and Reality Checks, there's a
discussion in there and you discussed earlier this
morning about the consistency of the ratio, the
proportion of your tally that you came up with,
with the ratio of intake volume to tidal prism; do
you recollect that discussion?

A I do recollect that. I do want to point
out that I didn't come up with any of these

numbers, I was simply asked to review the method
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in which they were calculated.

0 Do you think that it would be
appropriate to use that kind of volumetric
approach to represent the loss for all the
entrained species, the blennies, the clams, the
jack smelt?

A I think that it's appropriate for
species such as gobies, which are ubiquitously
distributed in the bay, I think that there are
some issues related to other species that may not
apply.

Q So, in other words, you think that the
volumetrical approach is appropriate if there are
some species that are ubiquitous, but it would not

be appropriate for determining impact to other

species.
A I did not say that. I think --
0 Well, then correct me, please.
A -- I think that -- I'm thinking of one

particular case that it may not apply, and that is
for the comb-tooth blennies. And I suggested that
maybe because blenny habitat is essentially most
abundant near the plant, and associated with the
rock jetties and the pilings and the piers, and

the plant may actually sample the blenny
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population differently than they exist in the bay
proper.

For the other species, I think it
probably does represent a pretty good way to get
at the likelihood that they would be entrained.

MS. HOLMES: I'd like to ask questions
of whichever of you gentlemen was involved in the
technical working group process from the
beginning. I don't know if that's you, Dr. Mayer.
BY MS. HOLMES:

Q Wasn't it an assumption of the technical
working group in designing the 316 (b) studies that
volumetric approaches to estimated mortality were
not appropriate?

A I'm not sure I'd characterize it
assumption. I think we considered actually a
volumetric approach in our beginning discussions
of how to model entrainment effects.

Q And wasn't that rejected in favor of
coming up with an estimate of larval loss that was
independent?

A I think that -- Yes, I think the
approach that we took, and I'm not sure it's yes
in answer to your question, but the approach we

took was a synthesis of some of the points that
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Dr. Cowan just made, that if you have a water body
that has a uniformly distributed population of
species so that there are no geographic
differences in it, then it would be a very fair
way, probably a very efficient way to make these
kinds of estimates.

Where we believe there might be
population differences in the water body, as
Mr. Cowan said, with reference to the blennies or
other species like that, then we felt that there
was a possibility like that. So that's why we
chose not to do it that way, by just a volumetric
basis.

Q Thank you.

DR. COWAN: I would also like to add
that if you're interpreting this to mean that
that's the way the estimates of entrainment
mortality were calculated, you're in error. I was
just making it as a comparison, in terms of a
reality check. 1It's an expectation of mine that
an animal that was as ubiquitously distributed as
goby larvae and many of the other ones should be
essentially entrained at about the rate water is
moved through the plant.

That's an assumption of mine, but it in
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no way entered into the calculations that I showed
you in a table earlier in my talk.

BY MS. HOLMES:

Q And that was a part of my question that
was an assumption of the technical working group;
was it not? That you weren't going to use a
volumetric approach for the 316 (b) study?

A We used the approach that it was as
reported in 316 (b) resource assessment.

MS. HOLMES: Thank you. I think those
are all my questions.

HEARING OFFICER FAY: Another gold star
for Ms. Holmes.

MS. HOLMES: I have quite a collection
of them now.

HEARING OFFICER FAY: In view that we
choose to enjoy lunch at this time, we thank
Ms. Holmes for making it possible to not wait
another hour. So I think we will take a half-hour
for lunch, and I understand that there is lasagna
available, and please, let's resume right at
12:30.

(Thereupon, the luncheon recess was held

off the record.)

--000--
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AFTERNOON SESSION
12:35 p.m.

HEARING OFFICER FAY: We will now move
to CAPE's cross-examination of Duke's witnesses.

MR. NAFICY: Shall I wait for Mr.
Ellison to come back?

HEARING OFFICER FAY: I think so. Off
the record.

(Off the record.)

HEARING OFFICER FAY: Back on the
record.

MR. NAFICY: I'm sorry, some of these
questions will have to go over briefly some areas
that have already been discussed and raised by Ms.
Holmes, but I want to start off by talking about
this voluntary cap that Duke has recommended, the
370 million gallons daily.

CROSS-EXAMINATION
BY MR. NAFICY:
0 Is Duke inclined to request any kind of
a daily or weekly caps?

DR. MAYER: I haven't heard of any such
thing.

MR. NAFICY: I'm sorry, seasonal caps?

MR. ELLISON: Well, just for the record,
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there is -- Duke has proposed two caps, a daily
cap and an annual average daily. The 475 is the
daily cap, which corresponds to the maximum
capacity of the pumps. And there is a 370 annual
daily average proposed.

MR. NAFICY: Right, I don't want to
belabor that point, but it's unfair to suggest
that the 475 is a proposed limit. That's the
actual limit imposed by the equipment.

MR. ELLISON: As I said, that's equal to
the capacity of the plant. If you want -- keep
going, I don't want to take your time.

MR. NAFICY: Okay.

MR. ELLISON: I'm sorry.

MR. NAFICY: Thank you.

Now, there was a question earlier about
particularly the high density of certain larvae
that have a chance of being entrained in certain
times of the year. So I wanted to explore that a
little from whichever of your experts.

Is it true that certain times of year,
the studies have shown that in certain times of
the year there's a greater abundance of larvae in
the estuary than other times?

MR. ELLISON: You're speaking of larvae
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generally? Not any specific species, right?

MR. NAFICY: Well, not yet. I'm
speaking generally at the moment.

DR. MAYER: As I said earlier, there are
highs and lows in the larval concentrations, which
for the year study that we did we could certainly
see in the results.

MR. NAFICY: And could you describe the
highs and lows, if you recall, which seasons you
noticed higher larvae concentrations than others?

DR. MAYER: Again, which larvae are we
talking about?

MR. NAFICY: Okay, at this time, let's
talk about gobies, which were the predominant
species that were entrained. For gobies, do you
know which season would be the highest
concentration?

DR. MAYER: Gobies, as far as we know,
spawn year round, multiple spawners. So we would
expect to see their larvae in the water column
essentially throughout the year.

MR. NAFICY: Agreed. I'm just wondering
if there are significantly higher, or higher
during certain times of the year as compared to

other times.
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DR. MAYER: We had peaks that went both
up and down throughout the year. I think some of
the peaks occurred more in the spring, but there
were also some peaks that occurred later in the
year.

MR. NAFICY: Okay, could I refer you,
please, to table 4 of your testimony, which comes
after page 48. I'm sorry, actually, could you
just go to table 7, which comes out after 53.

DR. MAYER: Table 7 are you referring
to?

MR. NAFICY: Figure 7, I apologize,
figure 7. Are you there?

DR. MAYER: I can see that figure.

MR. NAFICY: Okay. ©Now, is it true then
that the highest concentration of these
unidentified larvae was recorded looks like June
1, is that correct?

DR. MAYER: That's very close, reading
the scale as best I can.

MR. NAFICY: And isn't it true that the
second highest concentration was found in the
following sample date?

DR. MAYER: Again, looks very close.

MR. NAFICY: Right. And then you don't
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have this probably in front of you, but the 316B
study, page 4-53, there are a couple of surveys
dealing with black-tailed bay shrimp.

You don't have that in front of you, but
would you be surprised to know that the highest
concentrations found there were also around June?

MR. ELLISON: If you're going to ask him
a question about that, I'm going to ask --

DR. MAYER: I'm going to look it up.

MR. ELLISON: -- that you look at it.

DR. MAYER: And your reference, again,
please? On what page?

MR. NAFICY: It's 4-53.

DR. MAYER: Talking about impingement
surveys?

MR. NAFICY: Yeah, that is an
impingement survey.

DR. MAYER: We were talking about
entrainment. Now we're talking about impingement?

MR. NAFICY: Well, these were the
highest concentrations if impinged -- right, but I
guess my point is that there are great seasonal
variations, and that at certain times it appears,
according to the data, there's vastly greater

concentrations of what are caught, either through
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impingement or entrainment.

DR. MAYER: I agree that there are
seasonal variation in what we're looking at. And
looking to your previous example where you asked
me to look at the second highest peak in June,
there are also similar high peaks, or peaks
similar to that, throughout the year.

If you'll look at the same figure back
in February, you'll see on that's very similar to
that.

MR. NAFICY: Yeah, I see.

DR. MAYER: Okay.

MR. NAFICY: So, do you know in what
season the proposed plant is likely to be operated
the greatest percentage of the time?

DR. MAYER: No, I don't.

MR. NAFICY: 1Is there anyone on the
panel who can testify to that?

DR. MAYER: I don't think there's
anybody here with that kind of expertise.

MR. NAFICY: Okay. Would you be willing
to accept seasonal or daily or weekly caps to
account for spikes in larvae abundance?

MR. ELLISON: That's really not a

question related to the testimony. If you want
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Duke's position I would be happy to tell you what
it is.

MR. NAFICY: I guess that's what it
amounts to, what is Duke's position on that?

MR. ELLISON: Duke's position is that
the reduction in the capacity of the pumps, 475
from 668, operates as a daily cap that is well
below what the current plant can do.

So, if you care about what is happening
on any given day, the modernized plant is reducing
cooling water withdrawals from 668 million gallons
a day to 475.

If you care about what's happening over
time, then the annual average cap of 370 is
relevant.

Based on that, Duke does not see a need
for a daily cap beyond the 475, or any seasonal
cap.

MR. NAFICY: I appreciate that, and I
really want to be very respectful, but that was an
argumentative answer to a question that was a
pretty straightforward yes or no.

I want to move on. There was some
discussion about how long the larvae stay in the

estuary from beginning, when they're first
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hatched, I would imagine, until they flush out.

And I think according to Dr. Jay's
calculations and reliance on that, is it Duke's
position that, I believe it was stated earlier,
that the larvae are flushed out in five days? 1Is
that -- am I correct?

DR. MAYER: 1I'll answer, and then ask
Dr. Jay to clarify, if you have a question then.

That's referring to the entire Bay, so
it's an average from the top to the bottom, upper
to lower Bay.

MR. NAFICY: I'm sorry, what does that
mean? That larvae from the back Bay will take
five days for it to be transported to the front of
the Bay? Is that what it means?

DR. JAY: Those calculations assume that
larvae or water parcels are equally, you know,
distributed -- they are equally distributed
throughout the entire volume of the Bay. They do
not take into account the fact that the residence
time in back Bay is 15 days, and residence time
near the plant is one day.

MR. NAFICY: I'm sorry, I couldn't quite
hear you. Could you speak a little bit closer?

DR. JAY: That calculation is based on
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assuming that larvae are equally distributed
throughout the entire volume of the Bay; they
therefore do not take into account the fact that,
as David has shown you, that residence time is low
near the plant. That is to say things are flushed
out very rapidly. And high in back Bay, so that
they're flushed out maybe after 15 days, on
average.

MR. NAFICY: So have there been actually
studies to calculate residence time in different
parts of the Bay?

DR. MAYER: He showed you one such
study, and I believe that that is in TetraTech's
modeling study published in 1999. That is a study
of the residence times.

MR. NAFICY: I'm sorry, when you say he
showed me, do you know if it referred to a slide,
or what?

DR. MAYER: That was in the direct
presentation that showed you the animated flushing
of the Bay. That's from the model that's --

MR. NAFICY: Oh, I see.

DR. MAYER: Yes. There's also a figure
in that same report that showed you -- that I used

in my presentation that showed the flushing rate,
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half-life.

MR. NAFICY: I see, but that wasn't a
study of fish, that was a study of salinity. Am I
right?

DR. MAYER: It says —-- yes, what I
showed you was based on the study of salinity of
the Bay. In that report, on that model, TetraTech
also suggests that model's appropriate for larval
fish.

So I asked you, I think, in my direct,
to make the assumption that salinity could be
thought of as equivalent to the movement of
passive particles such as larval fish.

MR. NAFICY: Do you accept that it's
appropriate to -- is it appropriate to assume that
a salinity study is just directly applicable to

draw conclusions about larval stay time in the

Bay?

DR. MAYER: I think I just said I don't
assume that. That there is obviously a need to
somehow extrapolate from one to the other. There

isn't any clear connection that I suggested in my
testimony of a way to do that.
I'm using that to illustrate the

flushing of the Bay.
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DR. JAY: Could I add one thing to that,
David?

DR. MAYER: Sure.

DR. JAY: 1In Dr. Cowan's direct
testimony, I believe, these referred to as reality
checks. While it is true that you cannot
necessarily in every case make a one-to-one
correspondence between salinity and larvae,
nonetheless, you can use information about the
salinity distribution to provide important reality
checks on larval loss calculations, which are
dependent on many assumptions.

MR. NAFICY: What is a reality check?

DR. JAY: Essentially whether you're
getting a realistic answer or not.

MR. NAFICY: Okay. Now, how does the
result of the salinity modeling compare with the
estimates, I mean I want to refer to slide number
22, which looked at the age distribution for gobie
larvae in the back Bay.

It appears that, if I'm reading this
right, in this back Bay where the study, where the
data was taken, something like 37, 36 percent of
the fish were older than five days. And then

there's a sharp increase.
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Doesn't this suggest that -- I mean I
understand you said it's complex and we don't
understand it very well, --

MR. ELLISON: Objection.

MR. NAFICY: To?

MR. ELLISON: To the characterization of
his testimony.

MR. NAFICY: Okay.

MR. ELLISON: The transcript will stand
for what he testified to.

MR. NAFICY: I understand.

So doesn't it suggest that there are
other factors besides salinity that account for
resident time? As the flushing of the Bay?

DR. COWAN: Yes, and I think that I
actually indicated that in my testimony. And I
think that the analogy here is that the younger
and smaller the larvae are, the more likely it is
that they behave like passive particles.

But in my direct testimony about why I
suggest larvae certain -- why all 33 percent of
the larvae don't encounter the plant, I indicated
that larval behavior is an important factor. It
perhaps very well be the larger larvae get the

more likely they are to be able to effect their
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own distribution in the system to some degree.

And so the notion that susceptibility,
which is the slide was meant to address, decreases
with size and age, may reflect a whole suite of
things. But one of which may be larval behavior.

MR. NAFICY: Now, on this issue, as long
as we're talking about larvae behavior, a number
of times you stated that assuming larvae are
passive particles. Did you, in your analysis,
assume that larvae are passive particles?

DR. MAYER: The illustration I used in
my direct testimony this morning with reference to
the flushing of the Bay and the salinity model, is
that -- we're still discussing --

MR. NAFICY: Yes.

DR. MAYER: And I made it very clear
that I didn't represent that as any more than a
salinity flushing model, but it does show, the
model does show the movement and exchange of ocean
and Bay water.

MR. NAFICY: Okay, now what about you,
Dr. Cowan, did you, in your analysis of
vulnerability and susceptibility and, you know,
the exposure to the intake, did you assume the

larvae to be passive particles?
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DR. COWAN: I didn't do any direct
analysis. I was just making inference based on my
understanding of larval behavior, as well as the
flushing times for passive particles in the
system.

As I mentioned before, I think there are
many mechanisms that may act to retain older
larvae in the upper Bay, and one of those is the
effects of flushing time. We're not simply
talking about older larvae; small larvae are
produced in the back Bay, as well.

And I suspect that they behave a lot
more like passive particles than do older larvae.

MR. NAFICY: Are you aware of any
studies that show that larvae, in fact, have been
recorded not to act like passive particles, you
know, many different sizes and environments?

DR. MAYER: There are a number of larval
studies, particularly fish, and I'll even say with
respect closely to San Francisco Bay, you know,
Sacramento, San Joaquin Delta studies.

The answer to the question, though, if
you're trying to find a reason to regard them as
inert particles really depends on their size, as

Dr. Cowan was saying.
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So as the larvae, which were sort of the
average of what we were entraining, which are very
very small larvae, 3 to 4 or 5 millimeters, are
essentially, at that size, inert particles, unable
to move themselves up or down or sideways, or
against a current, to any great extent.

That doesn't mean that they can't, on a
daily basis, make some small migration, or even
take advantage of currents. But, in general, the
larger the larvae becomes the more likely they
are, in fact, to make choices about their location
with respect to depth, or the position in the
estuary, et cetera.

DR. COWAN: I would also add, in
response to your question, that there are many
many studies that suggest that they behave exactly
like passive particles when they're small.

MR. NAFICY: Okay. I wanted to talk a
little bit about the notion of this abundance of
larvae and how, I think you said something like
one, approaching 1 or 2 percent of them survive to
be recruited as adults, and there's this over-
abundance of larvae.

Why do fish produce the surplus egg and

larvae? This is a thing Dr. Cowan was who I had
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in mind.

DR. COWAN: I think part of the reason
was touched upon by Dr. Raimondi in his
presentation this morning. Fishes live in
variable environment. And they -- it's
essentially what is referred to as a bet-hedging
strategy.

The idea is that you produce many many
larvae, particularly in estuary situations, over
generally a very long, protracted spawning season,
with the notion that in some years, in some
locations, some will survive to reproductive age.

The point is that it's a tradeoff
between maternal investment by producing millions
of eggs, essentially release them free in the
water column to whatever fate may hold them. And
that there's no maternal investment. And it
allows you to produce year after year after year
very high numbers of eggs and larvae --

MR. NAFICY: I'm sorry. Is there some
relationship between the conditions where the fish
are spawning and the variability and the number of
different stressors, like, you know,
geographically, heat, predators. Does that relate

to the number of eggs that are hatched?
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DR. COWAN: I wish that it did, because
as a person who has spent his entire career
studying the relationship between the numbers of
eggs and larvae produced and how that ultimately
affects the numbers of survivors, it would be
quite easy if I could tell you yes.

But the bottomline is that there'
absolutely no relationship between the numbers of
eggs and larvae that are produced and the ultimate
number of fishes that survive to contribute to the
adult population later on for a variety of
reasons.

And I wish I could tell you otherwise.
It would make my life a lot easier, quite frankly.

MR. NAFICY: But there is a set of
factors that influence harmony of the eggs
actually surviving and maturing into adults, and
those factors may vary from year to year, is that
correct?

DR. COWAN: There are a set of factors,
correct. Do we know what those factors are, no.

MR. NAFICY: You know some of them,
right? I mean, if there is an el niro, does that
affect rate of recruitment?

DR. COWAN: For some species, yes.
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MR. NAFICY: Right, so there are other
seasonal variations, in an estuary, for example,
in the amount of fresh water that comes in, or
either natural phenomena that -- I think you,
yourself, testified earlier that the high
abundance of fish eggs is supposed to allow long-
term survival because they're not susceptible to
these changes, isn't that correct?

DR. COWAN: Partially correct. I think
that you're over-simplifying the case, because the
issue is that there's a lot of environmental
variability on every scale that we examine it.

And to be able to distinguish a
relationship between the numbers of eggs and
larvae produced and the number of adults has not
been possible in almost any case.

MR. NAFICY: I understand. Now, do
these variables, as complex as they are, and as
little as we know about them, do they operate on
the Morro Bay Estuary?

DR. COWAN: Yes.

MR. NAFICY: Okay.

DR. MAYER: Could I clarify just one
moment, though. I'm not sure we're acknowledging

that there's little known about them.
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MR. NAFICY: Okay, well, if you know
about them, let's talk about these factors that
affect success of recruitment in the estuary.

DR. MAYER: You listed a number of
factors as to what -- relating them to these
recruitment, I don't know that we have evidence
relating those to recruitment. I mean we've
studied it, and we can't find the connections.

MR. NAFICY: Okay.

DR. MAYER: I think that's what Dr.
Cowan said.

MR. NAFICY: But these natural factors
that affect success of recruitment in, you know,
percentage of fish that actually survive, these
natural phenomena still operate on the Morro Bay
Estuary today, is that correct?

DR. MAYER: I think you're still
asking -- there is a theoretical set of some
conditions, I think we can all agree to, that in
one way or another affect populations.

We don't know whether or not those
are -- what they are or how they're operating in
Morro Bay, and that's --

MR. NAFICY: That's fine. I'm not

asking for an analysis of the mechanism. And this
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is really pretty simple, I just wanted to
establish that we are -- you know, assume
operating under the same conditions that could
result in fluctuation and the success of the
various species that lay eggs in this estuary.

Now, the entrainment mortality that is
caused by the once-through cooling, and I don't
want to get into the percentages, or what
percentage of it is, but that is on top of the
natural phenomena that also cause fluctuation in
this recruitment success rate, isn't that true?

DR. MAYER: I think at this time all we
know is that we've estimated the entrainment
mortality. We're not able, or even put forth any
argument that it's on top of an addition or a
subtraction from any other factor.

The dominant factor, I think, that we've
talked about earlier is the natural mortality of
larvae from all the things that come in and go out
of their environment.

MR. NAFICY: Right, and those are
assumed in effect in the Morro Bay Estuary today,
those natural factors that you just alluded to?

DR. MAYER: There still is natural

effects.
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MR. NAFICY: So did you suggest just a
minute ago that perhaps the mortality would be --
or the entrainment mortality would be a net
benefit in terms of success rates for these
species? Were you suggesting that?

DR. MAYER: I didn't suggest that I
don't believe.

MR. NAFICY: Okay. I think at some
point in your testimony you suggested that -- I
was just coming back in the room, so I apologize,
so please correct me if I'm wrong, but did you
suggest that NEP has not -- does not consider, you
know, entrainment impact to be significant -- I'm
sorry, again. Can you just restate what you said?

DR. MAYER: I had direct testimony with
a slide that I listed the seven priorities or
problems for Morro Bay that had been identified by
the NEP's coalition process with scientists and
other parties to their trying to identify those
kinds of problems at Morro Bay.

And I made the point that on that list,
found in there, Morro Bay's -- I'll get the name
of it right -- conservation management plan,
comprehensive conservation management plan, that

that list did not include the Morro Bay Power
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Plant.

MR. NAFICY: Are you aware of a set of
research priorities that that same document
identified?

DR. MAYER: You would have to direct me
to that. Are you making reference to -- you tell
me.

MR. NAFICY: Yeah, I am actually making
reference to that CCMP that you just referred to.
You say it doesn't list effects of the Morro Bay
Power Plant as one of its seven impacts.

Why don't you take a look at page 5-20.

DR. MAYER: It will take just a moment
to get it out.

MR. NAFICY: Okay.

(Pause.)

MR. ELLISON: Mr. Naficy, it would be
quicker if you have a copy that you want to
provide to the witness. It'll take a minute for
him to find this.

MR. NAFICY: I'm sorry, I understand and
I do apologize. I didn't know I was going to
bring this up until I heard him mention --

MR. ELLISON: I'm just trying to save

time, that's all.
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MR. NAFICY: I understand.
(Pause.)
MS. HOLMES: Can I just ask a brief
question of clarification. 1Is that included on
Duke's list of exhibits?

MR. ELLISON: We docketed the executive

summary.
MS. HOLMES: 1Is it listed as an exhibit?
MR. OKUROWSKI: The executive summary is

listed as an exhibit. 1It's called, Turning the

Tide, and it would be located 249.

MS. HOLMES: Thank you.

MR. ELLISON: Just for the record let me
say that CAPE has provided to the witness a
single, two-sided page. At the top it says
chapter 5. At the bottom it has page 5-20, and 5-
19. And it lists a series of -- okay, I've just
been provided with another two-sided page.

So what we have are pages 5-17 through
5-20 of -- we don't have the title page, but I
assume, subject to check, that this is from the
NEP conservation plan that Mr. Naficy referred to,
pages 5-17 through 5-20 now.

MR. NAFICY: I'm sorry, have you had

enough time to look at that document?
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DR. MAYER: Could you redirect where you
would like me to look, please?

MR. NAFICY: Well, I don't have it in
front of me.

DR. MAYER: Just tell me where you'd
like to direct --

(Laughter.)

DR. MAYER: -- direct.

MR. NAFICY: There's a portion, I think,
in that first page that you were given, I --

DR. MAYER: What's the page number,

again?
MR. NAFICY: I think it's 5-19.
DR. MAYER: All right, I have that.
MR. NAFICY: There's a reference to
research -- this is the area subject called

research priorities, and then there's a section
where it discusses research priorities or research
projects that need to be done regarding the effect
of the Morro Bay Power Plant.

Are you there yet?

DR. MAYER: This is the heading point
source?

MR. NAFICY: Yes.

DR. MAYER: That's on 5-207?
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MR. NAFICY: I'm sorry, you have my
copy, SO —-—

(Laughter.)

MR. ELLISON: Maybe this will help.
Page 5-18 of the document has a subtitle, research
priorities for Morro Bay.

Page 5-18 lists research priorities for
Morro Bay. And beginning on 5-19 are a series of
sub sub-headings, sediment reduction with four
items; public health issues with three items;
reduction of freshwater flow with six items; water
and sediment quality with ten, if I counted them
correctly, items; habitat health with 13 items;
tracking species diversity with two; point sources
with four; and I believe that what you're
directing him to is one of the four items under
point sources, is that right?

MR. NAFICY: Well, there's actually more
than one, but, yeah.

MR. ELLISON: But that's where you want
him to look, correct?

MR. NAFICY: That is.

MR. ELLISON: Okay. You need this back?

MR. NAFICY: Well, not at the moment.

MR. ELLISON: Okay.
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MR. NAFICY: I don't want to take any
more time than we have to on this subject. I just
wanted you to look at that, and could you just
read into the record the research priorities
identified by the NEP with respect to the Duke
Power Plant?

DR. MAYER: There are three that say
what are the effects of the Morro Bay Power Plant
on Bay circulation, entrained larvae, and air
deposition.

MR. NAFICY: So in light of the fact
that those areas have been identified as, you
know, areas for future research, is it possible
that once the research is done, that the effect of
the power plant would be considered then by the
NEP to be a significant impact on the estuary?

DR. MAYER: The nature of the research
is to find out, you know, what might be possible.
I wouldn't disagree at this point without the
research that it isn't possible, but I don't think
it's likely if, in their considerations, they
hadn't identified some problem that they felt was
related to the power plant.

MR. NAFICY: Thank you. I want to talk

about this voluntary 370 million gallons. Can
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somebody explain to me how this figure was arrived
at?

MR. ELLISON: I'm sorry, I was returning
the exhibit to Ms. Groot. Where are you?

MR. NAFICY: I'm not anywhere. I'm just
asking the 370 million gallons, how was that
arrived at?

MR. ELLISON: I apologize, I thought you
were referring to the page.

MR. NAFICY: That's a question.

DR. MAYER: That's not something I know
about.

MR. NAFICY: So none of your marine
experts know how the 370 million gallons was
arrived at?

DR. MAYER: I can't speak for all of
them, but I don't believe they do.

MR. NAFICY: Well, can anyone else
answer the question?

MR. ELLISON: I can give you a statement
from counsel, if you wish.

MR. NAFICY: Well, I would like to --
okay. Why don't you tell me, was this 370 million
gallon figure based on a carrying capacity study

of the Morro Bay Estuary?
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MR. ELLISON: No.

MR. NAFICY: Was it based on any
biological studies of the estuary whatsoever?

MR. ELLISON: Would you like me to
explain how it was arrived at?

MR. NAFICY: No, actually I prefer this.

(Laughter.)

MR. NAFICY: Was it arrived at by

looking at average water use in the past ten

years?

MR. ELLISON: In part, yes.

MR. NAFICY: And what else was it based
on?

MR. ELLISON: The figure was arrived at
based upon -- Duke had presented testimony during

the soil and water portions of this hearing that
for various reasons it thought that it was legally
impossible for the facility to run on a long-term
basis at the figures proposed by staff in the FSA.

And that it was very unlikely that it
would run at those figures, as well.

Subsequent to that testimony, Duke
decided the cleanest way to remove this issue was
to propose a legally binding permit limit. The

level that was chosen was originally 400 mgd. It
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was then lowered to 375 mgd; and ultimately to 370
mgd.

Those levels were chosen in order to
bring the level below all of the arguments that
CAPE and staff have made about all of the
different possible baselines that have been put
forward as appropriate historic water use
baselines for CEQA analysis.

MR. NAFICY: Has Duke conducted a study
of the effect of that historical water use you
just referred to? Not just a snapshot in, you
know, any given day, but the historical, long-term
water --

MR. ELLISON: I really don't think it's
appropriate for me to -- if that question's
directed to me, I think I can answer how the 370
was chosen. I've just done that, as Duke's
attorney. But if you want to continue to cross-
examine the witnesses about their direct
testimony, --

MR. NAFICY: I'm sorry, I was just
looking at you, but I really meant --

(Laughter.)

MR. NAFICY: -- for your whole panel.

Anyone can jump in and answer that question.
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MR. ELLISON: Let me just say this.
These witnesses have testified in some places to
the -- have used the 370 figure in their
testimony. Now, they have not testified as to how
it was arrived at, I have just explained that.

If you want to ask them about what's in
their testimony and what the effect of the 370 is
on their analysis, that's certainly within the
scope of their direct.

MR. NAFICY: I'm sorry, I've gone beyond
how you arrived at 370. I understand that now.

My question is have there been any studies of the
long-term effect of the power plant's use of once-
through cooling on the estuary.

MR. ELLISON: Okay.

MR. NAFICY: That's the question.

MR. ELLISON: All right, well, let me
turn that over to the panel.

DR. MAYER: Yes.

MR. NAFICY: And can you describe the
study, please?

DR. MAYER: There were several studies.
And several of them were, in fact, related to the
power plant, itself. And others were background

studies of the natural resources in Morro Bay.
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MR. NAFICY: But were the studies
designed specifically to assess the effect of the
once-through cooling, or were they just
characterizing the Bay?

DR. MAYER: They were specifically
designed to study the once-through cooling
effects.

MR. NAFICY: Okay. Can you identify
those studies, because I'm not really familiar
with them?

DR. MAYER: There were studies conducted
by Pacific Gas and Electric when they were the
owners of the facility, to study the rate of
impingement at the intake system.

And then there were comprehensive
studies of the discharge, which included thermal
modeling and studies of the organisms in the
receiving water.

MR. NAFICY: What about the effects of
entrainment?

DR. MAYER: There were no effects of
entrainment studies during that period of time.

MR. NAFICY: Okay. DNow, I believe you
started your testimony today by -- or you

certainly testified in your written comments that
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because there are still populations of fish in the
Bay, that shows that somehow the effect of
entrainment can't be significant. Is that a good
characterization of your statement?

MR. ELLISON: No.

MR. NAFICY: Well, can he answer the --
I mean he made the --

MR. ELLISON: I object to the question
as mischaracterizing his testimony. If you want
to ask him what he testified to, he'd be happy to
repeat it.

MR. NAFICY: Okay, well, that's the area
I'm interested in. Could you just restate your
testimony for the purposes of this discussion?

DR. MAYER: In my direct testimony today
I made a statement as to if the plant had -- the
effects of entrainment had been on an order of 33
percent reduction in the Bay's productivity that
there would have been a very clear and apparent
loss of the Bay's resources over the period of
time the plant's operated.

MR. NAFICY: Okay, clear and -- what do
you mean? What would you have expected to happen
if it was really 33 percent mortality? What kind

of effects would you expect?
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DR. MAYER: Well, I used the word
productivity not mortality.

MR. NAFICY: Okay.

DR. MAYER: That's a 33 percent
reduction in productivity rate.

MR. NAFICY: Okay, taking productivity,
what kind of effect would you have expected?

DR. MAYER: Well, that's a continuing
decline in the ability or the rate of the estuary
to produce all sorts of things, marine resources.

MR. NAFICY: But I mean are you aware of
the productivity or the rate of organisms that --
the abundance of organisms or the diversity of
organisms that existed in the Bay before the plant
got started?

DR. MAYER: No.

MR. NAFICY: Okay, were there population
level studies of, for example, gobies in the past,
to identify a base level for the population of
gobies to be able to compare that with what we
have today to see if there is a decline or a
stability?

DR. MAYER: The studies that were done
in Morro Bay were more of a survey nature to try

to develop the species composition of the Bay's
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fisheries.

They weren't directed at trying to
estimate gobie populations.

MR. NAFICY: So, really, there's no way
to know if the plant, the once-through cooling has
caused a decline in population of the species we
know are highly entrained?

DR. MAYER: There is no historical
record that we could compare to in order to make a
determination of a change. That doesn't mean that
we couldn't, as we have done, estimate what that
might look like, based on population analysis.

MR. NAFICY: Do you have an estimate of
the population number of gobies in the estuary
today?

DR. MAYER: No, I don't.

MR. NAFICY: I'm not sure who used this.
Wasn't there an assumption made at some point in
one part of the testimony of something in the
order of one adult gobie per square meter? Was
that assumption made as part of your direct
testimony?

DR. MAYER: That's correct.

MR. NAFICY: And what was that based on,

that assumption?
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DR. MAYER: I'm going to check the
source.

MR. SPEAKER: It was just a guess.

DR. MAYER: It was just a guess.

(Laughter.)

MR. SPEAKER: And it was a -- well, I
didn't mean to interrupt, but Mr. Steinbeck here
did some, call it -- guess, as to if this was the
case, then we would look at that in order for a
comparison --

MR. STEINBECK: It was based on some
numbers from a study of gobies down in the San
Diego and Mission Bay, and trying to extrapolate
some of those numbers and be really conservative.
And so I just used an estimate of one per square
meter, thinking that it probably would be a lot
higher than that, but that that was a conservative
estimate for the density.

MR. NAFICY: And the conditions in San
Diego Bay are comparable to the estuary here?

MR. STEINBECK: I didn't look into that
at all.

MR. NAFICY: Okay. Now, have you
studied -- not you, but has Duke studied the

indirect effects of the entrainment mortality on
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the species that prey on not just larvae, but of
fish that are higher, you know, more adult, or
fish that feed on the larvae?

DR. MAYER: Have we studied those
species?

MR. NAFICY: Well, have you studied the
effect of entrainment on those species?

DR. MAYER: What species are we talking
about, that will be affected?

MR. NAFICY: Well, species other than
the ones that are directly entrained.

DR. MAYER: No. We're talking about the
effect of entrainment on those species.

MR. NAFICY: Correct. I'm talking about
indirect effect of entrainment. And obviously the
direct effect on the dead larvae is that they're
dead. But, you know, assuming that there's an
indirect impact, I was wondering if Duke had
really looked at the indirect impact of the
entrainment in your --

DR. MAYER: Well, I don't assume there
is such, but we haven't studied that.

MR. NAFICY: Right. I understand you
don't assume it. Do you think there is an

indirect impact from the losses caused by
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entrainment?

DR. MAYER: No, I really don't think
there's a direct or indirect impact.

MR. NAFICY: Are you familiar with any
studies regarding the diversity of the taxa that
exist in Morro Bay today, as compared to studies
done in the last 10 or 20 years?

DR. MAYER: Of what species are we
talking about?

MR. NAFICY: Generally taxa of fish and
other marine organisms.

DR. MAYER: Well, we have, as I
mentioned earlier, studies from PG&E's impingement
studies that we were able to compare to ours. We
have studies from Department of Fish and Game.

MR. NAFICY: What about the NEP study
that TetraTech did that came out last year? Have
you looked at that?

DR. MAYER: There is a study. I'm not
sure how that would allow me to compare the past.

MR. NAFICY: Well, the study actually
does the comparison with past studies. So you're
not familiar with that study, I --

DR. MAYER: I am familiar with that

study, ves.
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MR. NAFICY: Oh, you are familiar with
the study. Do you know if the study found that
there was a greater number of taxa today that they
were able to find of say crustaceans as compared
to studies that were done in the '70s?

DR. MAYER: I think there's some serious
questions about that study in terms of the taxa
identifications, and which are very important if
you're going to make comparisons to the number of
species of the ability to identify and correctly
count the number of different species.

MR. NAFICY: I'm sorry, have these
questions that you allude to been recorded
somewhere, been officially registered with --

DR. MAYER: This is my opinion.

MR. NAFICY: That's your opinion.

MR. STEINBECK: There was also a number
of criticisms of that study in regards to the
level of sampling effort that went into those
estimates.

MR. NAFICY: So you're basically saying
that the results of the study are invalid, is that
correct?

DR. MAYER: I'm saying I'm not sure

they're reliable to use to the question that
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you're asking about, species diversity, and
comparing it.

MR. NAFICY: Are you aware of what the
results they found were? Whether they are
reliable or not?

MR. ELLISON: Are you referring to any
specific results? Could you be clear about that?

MR. NAFICY: Well, yeah, I mean I asked
about crustaceans, I can ask about mollusks or
fish or whatever. I mean they did a bunch of
studies; and made a bunch of comparisons.

And, you know, I'm looking at mollusks
and this is what's referenced in my direct
testimony. This was -- or whatever you want to
call what I submitted. But in the rebuttal they
had a chart made specifically referring to what
I'm talking about now.

There's a reduction in the number of
taxa. And I was hoping we could talk about that
and whether you can rule out entrainment as a
contributor, as a stressor to that.

MR. ELLISON: Would you like to refer
the witness to your testimony and to that chart?
He's already testified he's familiar with the

study.
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MR. NAFICY: Right, but I mean -- yeah,
I would like to talk about these findings, and
whether we can, you know, he's looked at them and
compared them to the results of the entrainment
study.

MR. ELLISON: Well, why don't you
restate your question.

MR. NAFICY: This study, this 1999
TetraTech study refers to a number of reasons why
they found fewer taxa, what they consider
significantly fewer taxa. And then one of the
reasons they cite as possible is -- are the
stressors on the Bay.

And it seems pretty clear to me that
entrainment is a stressor. So, I wanted you to
comment on that and explain if you can rule out
entrainment and impingement effects of -- well,
entrainment of once-through cooling as a
contributor to this, what they found to be
reduction in taxa.

MR. ELLISON: And that's really not a
very good question. Why don't you refer him to
the specific statement and give him -- we have the
study right here, so Jjust give him the statement,

where it is, and if you want him to comment on it,
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he'll comment on it.

MR. NAFICY: 1I'll do that if you promise
not to comment on my questions. It's on page 6-5.

MR. ELLISON: I will not promise not to
object to your questions.

MR. NAFICY: No, but I mean whether
they're good or bad. It's 6-5, it's the first
full paragraph.

HEARING OFFICER FAY: Is this in your
direct testimony?

MR. NAFICY: 1It's in the rebuttal.

DR. MAYER: And where are you looking on
the page?

MR. NAFICY: That first full paragraph
listing findings regarding taxa.

DR. MAYER: I'm looking at page 6-6 -—-

MR. NAFICY: I'm sorry, 6-5.

DR. MAYER: Sorry. I'm matching that to
your table. I'm looking at your rebuttal
testimony and trying to match that to the --

MR. NAFICY: I'm not sure that's a
useful exercise. Just look, if you have the page
in front of you, -- 31 taxa of crustaceans were
collected in the 1998 surveys, which is fewer than

the 52 taxa known for Morro Bay. And there's a
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cite.

Similarly, 18 taxa of mollusks were
collected in 1998, which is substantially less
than 86 species of snails, et cetera, that says
were previously reported.

And at the end of that paragraph they
say, differences in species richness may be
related to sampling efforts, seasonal differences,
sampling locations, types of substrate survey
and/or stressors.

And it seems to me that clearly the
continued operation of the plant is a stressor.
So, according to this study, recorded phenomena in
the Bay.

DR. MAYER: Well, I will -- I'm not sure
I have an answer to your question, either, except
to say that the study had a fairly limited
sampling plan, or design. I'm not sure that it's,
we're to try to draw these kinds of conclusions
from that sampling.

Well, if it's stressors or not, I think
in the list that you, or the place you're
referring to, it did list, of course, sampling
effort, as you said, as one of the primary sources

of difference between these studies.
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MR. NAFICY: No. They listed in
seriatim and didn't identify one as primary or
anything. They just said -- but, anyway, the
record stands on its own.

I just want to move on, and for the sake
of getting this thing over quicker, I want to talk
about this notion, Dr. Cowan, your discussion of
vulnerability and susceptibility.

I want to refer to direct testimony at
page 63, please. That last paragraph, second
sentence, it says -- well, you're going to have to
read that whole thing.

(Pause.)

DR. COWAN: Are were talking about the
last paragraph on page 637

MR. NAFICY: Right.

(Pause.)

DR. COWAN: I have it.

MR. NAFICY: Okay. Now you make a
statement here that we need to assume, and I
quote, "that all larvae are vulnerable to
entrainment up to the age at which they were
entrained, but no longer."

Now, if you're a larvae and you didn't

get entrained at 4.25 -- I don't understand this
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statement that you're only vulnerable until the
age that you are actually entrained.

Aren't you vulnerable to entrainment if
you're a larvae in the Bay? Doesn't that make you
automatically wvulnerable?

DR. COWAN: No.

MR. NAFICY: ©Now, in your analysis,
there's a graphic that was part of the first
presentation where there was a mean age at 4.25
days. And that's, I think, what you're suggesting
should be the cutoff for considering the
vulnerability phase, is that correct?

DR. COWAN: I'm not describing it as a
cutoff. I suggest that it produces the best
available, or the most defensible estimate of what
entrainment mortality rates or proportional
mortality rates are, given the uncertainties in
encounter rate.

MR. NAFICY: So how many of the sample,
that particular sample, were actually entrained
before the age of 4.257?

DR. COWAN: Almost 78 percent.

MR. NAFICY: Okay, now the 22 percent
that on that sample were entrained after the age

of 4.25, they were still entrained?
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DR. COWAN: Yes, but keep in mind it
wasn't a sample. That was the age frequency
distribution of all the entrained larvae.

MR. NAFICY: For what period of time?

DR. COWAN: For the entire study. It
wasn't a single day or a month, that was the
accumulated -- it was, I forget how many
individual were actually, but it was thousands of
larvae that were used to create that age frequency
distribution. And the cumulative distribution
function. That was based on the age frequency
distribution of the entire sample of larvae at the
cooling water intake structure.

MR. NAFICY: I'm not exactly familiar
with the sampling that was done, but you mean to
tell me that every single entrainment sample that
was taken for the study, the larvae were
characterized as to their age?

DR. COWAN: They were measured as to
their length, and that was converted into an age
based upon a growth rate.

MR. NAFICY: Okay, but the 22 percent
that were entrained beyond the age of 4.25, they
were still entrained, correct?

DR. COWAN: Yes, but I think that it's
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important to examine the figure. Because what
you'll see is that at that point, the breakoff
point between 77 and 22, the function is rising
very steeply, and by seven days almost 100 percent
of the larvae had been entrained.

MR. NAFICY: But isn't it also true that
as the larvae grow and age, in number of days,
fewer and fewer of them are actually available in
the system? Don't they die off, also, because of
other reasons, at a rapid rate?

DR. COWAN: That's true, but I think
it's important to remember that there were more
older larvae available in other reaches of other
places in the Bay than were sampled at the plant.
Based on the same sorts of data collected at
stations M3 and M4. There was a higher fraction
of older larvae in the upper Bay.

MR. NAFICY: I want to get back to this,
the 22 percent that were older than 4.25 were, in
fact, entrained, therefore I think it just follows
that they're more vulnerable to entrainment.

DR. COWAN: I'm basing --

MR. NAFICY: -- in fact, entrained.

DR. COWAN: There's no doubt in my mind

that they are susceptible to entrainment. I think
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that it's also reasonable to assume that some
larvae, over the entire age distribution of larvae
that were susceptible to entrainment, will
encounter the plant.

The question is whether or not enough
encounter the plant to result in a 33 percent
proportional mortality. And that's the issue, in
my opinion.

Some larvae that are older than 4.25
days do encounter the plant and get entrained.

The question remains is that is it likely to be 33
percent of those larvae.

MR. NAFICY: ©Now, there was also
testimony, I think, as to those 25 percent of the
larvae that are flushed out will come back to the
Bay in the next coming tide, is that correct?

DR. JAY: The concept we have used is
called the tidal exchange ratio; and the tidal
exchange ratio is the amount of new water entering
the Bay on each tide. Under the assumption that
larvae are evenly distributed throughout the Bay,
then since 75 percent of new water comes in on
each tide, it follows that that water, if we
assume there are no larvae outside, the larvae are

in the Bay, that 75 percent of the larvae in the
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tidal prism went out, not to return.

MR. NAFICY: Right, but then that is if
you made the assumption then that only 25 percent
of the larvae did leave the Bay, actually come
back, is that correct?

DR. JAY: Twenty-five percent, yes,
that's correct.

MR. NAFICY: Right, but that wasn't
actually based on a study of the larvae
concentration in the incoming tide, was 1it?

DR. JAY: That was based on the salinity
distribution, Dr. --

MR. NAFICY: Correct.

DR. JAY: -- definition of tidal
exchange ratio.

MR. NAFICY: But if larvae don't act as
passive particles, it's at least possible that a
greater concentration of them will actually move
towards coming back, they would put themselves in
the position of coming back to the Bay, isn't that
correct?

DR. JAY: That's a hypothetical. 1It's
possible.

MR. NAFICY: Right, but you just

testified that your analysis of 25 percent is not
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based on any behavior analysis or any actual
studies. It's based on an assumption that they
just come back with the incoming tide, which
assumes passive particles, which we had testimony
by your experts that they're not.

MR. ELLISON: I'm going to register an
objection here in two ways. One, you're
characterizing the witness' testimony incorrectly.
Secondly, you're arguing with the witness.

He did not testify that he had not based
this on any studies, specifically.

HEARING OFFICER FAY: I'm going to
sustain the objection, and ask if you could
please, you know, shorten it and simplify the
questions so that they are succinct. I think it
will be easier for the witnesses to respond, and
certainly be easier for me to follow.

MR. NAFICY: Okay, let's go back to this
concept of 25 percent of the tide coming back.
There was an assumption that that means, an
assumption on your part, I believe, that 25
percent of the larvae contained in the outgoing
tide is coming back with the incoming tide, 1is
that correct?

DR. JAY: We assumed that, we analyzed
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the salinity data and determined that 25 percent
of the water would come back, yes, that's correct.

MR. NAFICY: Correct, but I wanted the
next step. Did you draw any conclusions about
what percentage of the larvae that left the Bay on
the outgoing tide would then come back?

DR. JAY: I conducted studies that
calculated the consequences to hypothetical larvae
that are equally distributed, evenly distributed
throughout the Bay.

MR. NAFICY: Apart from your assumption
that they're equally distributed in the Bay, did
you also assume, for those calculations, that they
act as passive particles?

DR. COWAN: Yes.

MR. NAFICY: Okay. Dr. Cowan, did you
testify that in some instances, especially with
larval gobie, they, in fact, don't act like
passive particles?

DR. COWAN: Yes.

MR. NAFICY: Okay, now, assuming that
Dr. Cowan just stated that larvae, at least in
some instances, don't act like passive particles,
is it possible to refine your assumption about 25

percent larvae coming back? Is it possible that
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in fact, greater than 25 percent are coming back
because they may want to come back in some way?

DR. COWAN: I think if you look at the
data they're actually in the 316 resource
assessment, you'll find that a significantly
smaller fraction than 25 percent come back.

The gobie larvae, in particular, as many
of the other Bay species, were collected almost
exclusively on ebbing tide, and the concentrations
of larvae on the following flood tide were much
much lower and considerably less than 25 percent.

MR. NAFICY: Just a moment, please.

(Pause.)

MR. NAFICY: I wanted to briefly talk
about the notion of cumulative impacts. There was
testimony earlier today that the cumulative
impacts of entrainment are low because the
impingement impacts on different species. Could
someone —-- was that your statement, Dr. Cowan?

DR. COWAN: Yes.

MR. NAFICY: Okay, did I characterize
your statement correctly?

DR. COWAN: No.

MR. NAFICY: Okay, could you set the

record straight, please.
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DR. COWAN: What I suggested was is that
the cumulative impacts were lessened by the fact -
- I didn't say low, I said reduced by the fact
that the species that were entrained were not the
same ones that were impinged necessarily. And
that the species that were entrained were not
otherwise harvested. And I was referring
essentially to harvested by fishing efforts.

And what I said is that they were
reduced, but not low.

MR. NAFICY: Okay. Do you think that
the cumulative impacts -- can you characterize the
cumulative impacts of entrainment as low, high,
medium?

MR. ELLISON: I'm going to have to ask
you to clarify the question, because cumulative
impacts are, by definition, an accumulation of
more than one thing.

MR. NAFICY: I understand.

MR. ELLISON: So, cumulative impacts of
entrainment is asking for the cumulative impacts
of one thing.

MR. NAFICY: Well, cumulative -- I
understand.

MR. ELLISON: Entrainment plus what?
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MR. NAFICY: I understand. Well, that's
actually going to be my next question. The
effects of entrainment we understand, and you
know, have a difference of opinion about what
exactly, how much they are.

But we understand that once-through
cooling causes larval mortality. Based on your
understanding of the Bay, are there other causes
of larvae mortality in the Bay?

DR. MAYER: ©None, other than the natural
mortality of the larvae suffered by larvae fish.

MR. NAFICY: Do you include
anthropogenic causes such as pesticide runoff and
other forms of pollution?

DR. MAYER: I'm not sure if I include
making any statement about them. I have no
information on them.

MR. ELLISON: Let me ask for a
clarification. Mr. Naficy, are you referring to
cumulative impacts in the CEQA sense, meaning
cumulative impacts between this project and other
projects, as defined by CEQA?

MR. NAFICY: Well, I --

MR. ELLISON: Are you —-- let me finish -

- or are you using the word cumulative in the lay
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sense, meaning just an accumulation between any
two things.

MR. NAFICY: The latter, except not with
any two things. I wanted to explore if there were
other stressors on the Bay that cause a similar
impact.

And so, I'm sorry, going back. Are you
stating then that you're not aware of the levels
of say pollution in the estuary?

DR. MAYER: I'm saying I don't know the
relationship between that and larvae mortality, I
think was your question.

MR. NAFICY: Right. Well, I was trying
to be clear if you knew about the levels of
pollution. Do you know if there is a pollution
problem in the estuary?

DR. MAYER: I'm still trying to answer
your question, I think, which was directed at
making some sort of a connection between larvae
mortality and other effects.

MR. NAFICY: That was my previous
question. My question is are you aware of a
pollution problem in the estuary.

DR. MAYER: There are a number of things

that are being treated as pollutants coming into
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the estuary through different programs.

MR. NAFICY: Such as what?

DR. MAYER: Sedimentation.

MR. NAFICY: What about pesticide
runoff?

DR. MAYER: There's a large number of --
a lot of work going into non point source control,
a number of these things.

MR. NAFICY: What about heavy metals?

DR. MAYER: That heavy metals are a part
of their control programs, Regional Water Quality
Control Board programs.

MR. NAFICY: And has nitrification been
identified as a problem in the Bay?

DR. MAYER: I believe the Regional Board
also lists that as a potential problem today.

MR. NAFICY: And these problems, all
these issues I just listed, pesticide, heavy
metals, nitrification, do they have an impact on
larvae mortality, do you believe?

DR. MAYER: I'm not aware of either
concentrations or the level of concentration
necessary to affect any mortality on the larvae in
the Bay.

MR. NAFICY: So in your review of the
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various studies of the Bay, the analysis done by
the Regional Board, and studies done in connection
with this project, you have not formed an opinion
as to whether these various sources of pollution
in the Bay cause any additional mortality to the
larvae in the Bay, is that correct?

DR. MAYER: We've not studied or
reported on that. Yes.

MR. NAFICY: I understand you haven't
reported on it, I was asking you for your opinion.
Is it correct that you've studied the Bay
extensively?

You know what, I'm sorry --

DR. MAYER: Yeah, I'm sure, yes, we've
studied the larval fish in Morro Bay for a period
of nearly a year recently, which involved a great
deal of study.

MR. NAFICY: Any of your other experts
can answer the question regarding the connection
between these different sources of pollution and
larval health and mortality in the Bay?

DR. MAYER: I don't see anybody raising
their hand.

MR. NAFICY: Can I assume that the

answer is no-?
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MR. ELLISON: I think you can assume
that the answer would not be any different than
what Mr. Mayer gave, yes.

MR. NAFICY: This is the last area.
There were a couple of references to the proposed
EPA regulations for 316B regulations for existing
plants. I'm not sure who commented on those.

DR. MAYER: Was it -- could you restate
some --

MR. NAFICY: There were some comments in
the direct presentation about the proposed 316B
regulations for existing plants.

DR. MAYER: Yes, that was in my direct.

MR. NAFICY: Right. Is it true that
these regulations are proposed and they're not
final?

DR. MAYER: That's correct.

MR. NAFICY: And is it also true that
regulations can undergo a great deal of change
from their proposed form to the finally adopted
form?

DR. MAYER: It's possible.

MR. NAFICY: Nothing further.

HEARING OFFICER FAY: Is that it for the

Duke panel? Mr. Naficy?
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MR. NAFICY: Yes, I don't have any
further questions.

HEARING OFFICER FAY: Okay. Does the
City of Morro Bay have any questions?

MR. SCHULTZ: No, the City has no
questions.

HEARING OFFICER FAY: Okay. Thank you.
Ms. Holmes -- oh, I'm sorry, Mr. Ellison. I don't
mean to rob you of your redirect.

MR. ELLISON: I agree with the gold
stars, but --

HEARING OFFICER FAY: Yes. I was trying
to earn you one here.

(Laughter.)

MR. NAFICY: I assume I don't get any.

(Laughter.)

MR. ELLISON: Okay, we do have some
redirect.

REDIRECT EXAMINATION

BY MR. ELLISON:

Q Dr. Mayer, Ms. Holmes asked you a
question about Duke's position on the three issues
that I identified as being in dispute, and whether
Duke's position on each of them would reduce

proportional mortality, do you recall that
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question?

DR. MAYER: Yes.

MR. ELLISON: And you testified that
with respect to each of the three issues that
Duke's position would have the effect of reducing
proportional mortality, correct?

DR. MAYER: Correct.

MR. ELLISON: I would like to ask you
about three other issues that I'll characterize as
safety margin issues. And they are the assumption
of 100 percent mortality; the assumption that
there is no compensation; and the assumption that
the plant is running at 100 percent flow. Do you
have those issues in mind?

DR. MAYER: I do.

MR. ELLISON: With respect to those
three issues, was Duke's position to agree with
the technical working group in each of them in a
manner that had the effect of increasing
proportional mortality?

DR. MAYER: That's correct.

MR. ELLISON: So if you take the six
issues together, the three disputed issues and the
three safety margin issues, is it true that Duke's

position was to reduce, would have the effect of
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three of them, and increasing proportional
mortality with respect to three of them?

DR. MAYER: That's correct.

MR. ELLISON: And is it also true that

the staff's position was to —-- would have the

effect of increasing proportional mortality in all

six cases?

DR. MAYER: That's correct, too.

MR. ELLISON: Now, she also asked you
some questions as well as Mr. Naficy asked you
some questions that went to whether larval
production has a seasonal effect. Do you recall
those questions?

DR. MAYER: I do.

MR. ELLISON: And the gist of those
questions was whether the 370 million gallon per
day daily average cap might not be in effect, if
you will, might not limit the plant to 370 mgd on
a particular day or a particular week, or perhaps
even a particular season. Do you recall that?

DR. MAYER: I do.

MR. ELLISON: Okay. If you care about

how the effects of the modernization would be on a

particular day or a particular week or a short
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period of time, wouldn't the proper comparison be
the capacity of the modernized plant to compare to
the capacity of the existing plant?

DR. MAYER: Yes.

MR. ELLISON: What is the capacity of
the existing plant?

DR. MAYER: It's 668 million gallons per
day.

MR. ELLISON: And the maximum capacity
of the modernized plant?

DR. MAYER: It's 370 million gallons per
day. No, I'm sorry, 425 -- 475, excuse me. I
apologize.

MR. ELLISON: So, if you care about the
issue of impacts of cooling water use over a short
period of time, over a day, a week, or perhaps a
season, isn't it true that the modernization would
reduce those impacts?

DR. MAYER: That's correct.

MR. ELLISON: Now, with respect to the
issue of 100 percent mortality and that
assumption, Ms. Holmes asked you some questions
about the studies that have been done that have
shown survival rates. Do you recall those

questions?
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DR. MAYER: I do.

MR. ELLISON: 1In particular she asked
you questions that went to the issue of whether
studies have been done to see whether the
surviving larvae continue to survive in the
natural environment versus in a laboratory or
onsite setting, do you recall those questions?

DR. MAYER: I do.

MR. ELLISON: First of all, you recall
Dr. Raimondi this morning saying that he believed,
or perhaps he'd seen studies that showed that
there was massive mortality of these surviving
larvae. Do you recall that statement?

DR. MAYER: I do remember that.

MR. ELLISON: Isn't it true that massive
mortality of larvae is normal whether they have
been entrained and survived, or have not been
entrained at all?

DR. MAYER: That's right.

MR. ELLISON: Secondly, would it be
possible, in your opinion, to do a study that
followed larvae that survived entrainment after
they've dispersed into the natural environment?

DR. MAYER: I think that would be an

almost impossible study even to imagine
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undertaking.

MR. ELLISON: Notwithstanding that, if
you were to assume that you could follow these
larvae after they survived entrainment, would it
be possible to separate the cause of their
mortality as between having been entrained versus
some of the other factors that affect larval
mortality in the natural environment?

DR. MAYER: I think that would be
extremely difficult.

MR. ELLISON: So isn't it true that the
only reasonable way to isolate the impact of
entrainment on these surviving larvae would be to
collect them and hold them in controlled
conditions to see if they continue to survive?

DR. MAYER: Yes, I do. I think we would
make every attempt to simulate in those controlled
conditions ambient conditions they would
experience out, away from the discharge.

MR. ELLISON: And to your knowledge,
isn't that the way at least some of these studies
have been done.

DR. MAYER: Yes, it's not as if somebody
has -- a number of people haven't attempted to do

these kind of studies, and they have used various
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kinds of sampling and research techniques to get
at the answer. But, they, in fact, as Dr. Cowan
earlier said, attempt to collect organisms, hold
them for indications of latent mortality, having
made the trip through the power plant.
And they try to do so in conditions at
the site, to avoid transport, and to simulate as
closely as they could the experience of the larvae

after having made the trip through the power

plant.

MR. ELLISON: That's all I have, thank
you.

HEARING OFFICER FAY: Okay. Now, Ms.
Holmes.

MS. HOLMES: Yes, thank you.
RECROSS-EXAMINATION
BY MS. HOLMES:

Q I think it was Dr. Cowan, might have
been Dr. Mayer, a few minutes ago there was some
questions about what you look at if you care about
short-term impacts, do you recollect those
questions?

DR. MAYER: Sorry?
MS. HOLMES: I believe that just a few

minutes ago you testified that if you care about
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short-term impacts, what you look at is maximum
capacity. Did I understand your testimony
correctly?

DR. MAYER: Well, is this the redirect -
- from --

MS. HOLMES: Yes.

DR. MAYER: Yes, thank you. Yes, I
think, yes, to answer your question.

MS. HOLMES: Does capacity tell you
anything at all about what's gone on at the plant
in the past?

DR. MAYER: Capacity, the generating
capacity?

MS. HOLMES: The capacity of the pumps.
Does the capacity of the pumps tell you anything
at all about how much water that plant actually
used last year?

DR. MAYER: It indicates the amount of
water that can be taken at any point in time.

MS. HOLMES: Does it indicate the amount
of water that was taken?

DR. MAYER: At anytime? No.

MS. HOLMES: And, in fact, if you care
about the short-term impacts, might you be

interested in, for example, a situation in which
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the plant ran not at all last year during the
months of, let's take May and June, and run at 475
million gallons per day during May and June this
year? Would you be interested to know that if you
were concerned about short-term effects?

MR. ELLISON: Let me clarify your
question. If you were concerned about comparing
just those two months versus the other two months?
Or is your question if you care about short-term
impacts generally?

MS. HOLMES: Well, his testimony was, or
your question to him to which he responded was
prefaced with the assumption if you care about
short-term impacts. I'm just trying to pick up
that language.

If T misstated it or misused it, you're
welcome to offer a statement to correct how I'm
using it.

MR. ELLISON: Well, just for the record,
let me clarify what I think I meant, anyway, by my
question. And then you could use that however you
want. But the question that I believe I posed to
him was that if you cared about comparing the
change that would result from approving this

project and modernizing it versus allowing the
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existing project to continue, if you care about
the change of that on the capability of the
project and the short-term impact, an impact
during a particular day or week or whatever, that
relevant --

MS. HOLMES: That's fine.

MR. ELLISON: The question I asked him,
wouldn't a relevant comparison be the capability
of each of those plants to operate for a short
period of time.

MS. HOLMES: Fine, let's construct a
hypothetical which is truly a hypothetical,
because it probably won't happen this way. Let's
assume that the old plant and its existing
capacity is operating in year one. And in year
two, the new plant is operating with its 370
millions of gallons per day annual cap on it.

If the last year of operation of the
existing facility the plant used no water at all
in the months of May and June. And in the first
year of operation of the new facility, the new
plant used 475 millions of gallons per day during
the months of May and June, wouldn't that be an
increase in impacts over that time period?

DR. MAYER: It seems to me you're asking
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if the plant is on or off --

MS. HOLMES: The old plant is not
operating during May and June. The next year the
new plant is operating at full capacity during May
and June.

Does moving to the new plant in that
situation, in that hypothetical, does that create
an increase in water use and an increase in
impacts?

DR. MAYER: If you're asking, if you're
comparing the period the plant's operating to one
that is not operating, there would be impacts.

HEARING OFFICER FAY: Except for those
two months in the hypothetical, May and June of
the first year versus May and June of the second
year, and you're saying that there would be
impacts?

DR. MAYER: I'm making -- if the
plant -- is the question is the plant on one year,
whether it's got some capacity or otherwise, and
the second year it's off, then I would presume
there'd be no entrainment during that period of
time, and no impacts from entrainment.

MS. HOLMES: So, in effect, the capacity

numbers don't tell you anything at all, do they,
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about impacts?

DR. MAYER: I think that the question I
was being asked --

MR. ELLISON: Before you go any further,
I want to clarify this question. When you say
capacity numbers don't mean anything at all with
respect to impacts, do you mean with respect to
the impacts of your previous question, the
hypothetical you Jjust gave him?

Or are you asking impacts generally? Or
are you asking short-term impacts generally?

MS. HOLMES: I'm asking with respect to
the scenario that I posited to him.

MR. ELLISON: Okay.

DR. MAYER: Well, as I said earlier, the
question I was asked and answering is if on any
day, taking the two facilities and comparing them
with their different pump capacities, there would
be a reduction in entrainment effects if both
plants, plant conditions were operating at full
capacity.

MS. HOLMES: But you don't know whether
or not that creates a natural impact unless you
know how much those plants were operating, do you,

in the past and in the future, or in year one, or
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in year two?

DR. MAYER: The number of days, are you
telling me that?

MS. HOLMES: Yes. I'm talking --

DR. MAYER: Okay. No.

MS. HOLMES: Thank you. That's my only
series of questions. I thought it was just going
to be one, I apologize.

HEARING OFFICER FAY: That's all. CAPE.

MR. NAFICY: I'm really fishing for that
star, so I'm not going to ask any questions.

(Laughter.)

HEARING OFFICER FAY: Fine, you're doing
great. We compliment you. The City?

MR. SCHULTZ: Nothing.

HEARING OFFICER FAY: Nothing, then.
Okay, fine. Anything further, Mr. Ellison?

MR. ELLISON: No.

HEARING OFFICER FAY: Okay. Before we
move on, I think we've got some exhibits.

MR. ELLISON: Yeah, we do need to move
some exhibits here. I would move the admission of
exhibit 266, which is Duke's direct testimony on
aquatic biological resources.

And we're going to -- I understand
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there's been a discussion between Mr. Okurowski
and Mr. Fay about the appropriate way to number
Duke's rebuttal exhibits. So, I'm going to ask
him to describe that.

MR. OKUROWSKI: Correct me if I'm wrong,
Mr. Fay, based on our conversation. But, as you
and I discussed, you indicated that you would like
to have all of Duke's rebuttal testimony
identified by section.

We submitted one group of documents
consistent of several sections.

HEARING OFFICER FAY: Right, and each
section was separately paginated, so for instance,
if it was rebuttal to one of CAPE's witnesses, and
that was paginated 1 through whatever; and then
rebuttal to a different one of CAPE's witnesses
and it started again with page 1, I'd like those
to have different exhibit numbers.

MR. OKUROWSKI: You also indicated that
we could do a number followed by (a), (b)), (c),

(d) and (e) to make that easy.

So what I would propose is the
following: The first is I propose that exhibit
229 be stricken, we just leave it as blank because

that was --
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HEARING OFFICER FAY: What page is this
on?

MR. OKUROWSKI: It's not on your sheet
there. Exhibit 229 was identified in the hearing
as the rebuttal testimony to alt cooling.

HEARING OFFICER FAY: Okay.

MR. OKUROWSKI: And if we're going to
make it all one, we need to make that a blank,
because we also identified exhibit 200 as the
rebuttal to terrestrial biology.

So what I propose is that we just leave
exhibit 200 as rebuttal to our testimony, and we
break it out as follows:

200 (a) will be our rebuttal to Naficy,
including the attachments that are a part of that
rebuttal.

MS. HOLMES: Can you identify those,
please. I'm sorry, my stuff is a little bit out
of order.

MR. OKUROWSKI: Absolutely. According
to my notes I have that we also attached the Water
Board Staff's report; and we also attached a
letter to the Water Board, which also contained
attachments. So there were two attachments, and

one of those attachments had sub-attachments.
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HEARING OFFICER FAY: I'm sorry, that's
not going to work. We're going to have to have a
separate number for each of those attachments.

The Water Board report is very likely to
be referred to repeatedly, and I think it needs a
separate exhibit number.

MR. OKUROWSKI: Okay. Can we have it
listed in two places, and just have it be a
separate number?

HEARING OFFICER FAY: Sure, that's fine.

(Parties speaking simultaneously.)

HEARING OFFICER FAY: Okay, as long as
somebody else is going to identify it --

MR. OKUROWSKTI: Sure.

HEARING OFFICER FAY: -- by a separate
exhibit number.

MR. OKUROWSKT: So that would be 200 (a).

HEARING OFFICER FAY: And 200 (a), again,
the Water Board attachment.

MR. OKUROWSKI: It's the rebuttal to Mr.
Naficy's testimony, or CAPE's testimony prepared
by Mr. Naficy. And included on that rebuttal were
two attachments. One was the Water Board Staff
report that we attached in its entirety. And the

other was a letter that we wrote to Mr. Briggs, I
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believe it was dated May 23rd. And in that letter
there were also attachments. So that's 200 (a).

200 (b) would be applicant's rebuttal to
the testimony proposed by Mr. Wagner and Laurie.

MS. HOLMES: Can you hold on for a
second? I'm sorry. The Regional Board obviously
is going to be talking about its own report, and
we would expect to have that numbered at that
time. But that leaves Duke's letter to the
Regional Board, which was the second attachment to
200 (a), without a number. And I think that ought
to have a number.

MR. OKUROWSKI: I propose after we're
finished going through these we also identify that
as a separate number, as well.

MS. HOLMES: So it will just be later
on?

MR. OKUROWSKI: Yeah, I just don't want
to break that up, and then get confused on that
one later.

MS. HOLMES: Thank you.

HEARING OFFICER FAY: Just because it
was filed at one time.

MR. OKUROWSKI: Right, it was filed at

one time.
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HEARING OFFICER FAY: Okay.

MR. OKUROWSKI: So, 200(b) is the
rebuttal to the testimony of Messrs. Wagner and
Laurie. 200(c) should be rebuttal to the
testimony of Mr. Stephens, or is it Dr. Stephens,
I believe.

200 (d) should be the rebuttal testimony
to Dr. Henderson that he prepared for marine
biology; there are two testimonies, so the first
one, the letter (d) is known as marine biology
testimony.

200 (e) would be rebuttal to the
testimony prepared by Mr. Powers on alternative
cooling options.

And then 200(f) is our rebuttal
testimony to Mr. Henderson on Gunderboom. And if
I can have a minute to speak with Mr. Ellison for
a second, I'd appreciate it.

HEARING OFFICER FAY: Go ahead.

(Pause.)

MR. ELLISON: Mr. Fay, the question that
Mr. Okurowski was asking me is we understand that
Dr. Henderson is going to be allowed, because of
the distance of his travel, to present his

Gunderboom testimony today.
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So the issue is should we admit Duke's
rebuttal to his Gunderboom testimony today, as
well. Or should we save it for when the rest of
the Gunderboom testimony will come in. We don't
care.

HEARING OFFICER FAY: Okay, why don't
you admit it today.

MR. ELLISON: Okay.

HEARING OFFICER FAY: And then you can
use that exhibit number when you address it later.

MR. ELLISON: That's fine. Okay, with
that understanding then, Duke will move for the
admission into evidence of exhibit 266 and the
exhibits incorporated by reference therein.

Because they are numerous, in the
interests of time we have handed out a sheet to
all the parties that has all the incorporated
exhibits, and proposed exhibit numbers for them,
and we will not go through it orally.

HEARING OFFICER FAY: But they're listed
in the prefiled testimony, correct?

MR. ELLISON: That's right; they are
listed in the prefiled testimony. All we've done
is to take that list in the prefiled testimony and

assign exhibit numbers to it so that we can save
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the time necessary to do that.

So, with that we would move exhibit 266
and all of the exhibits incorporated by reference
therein, including an amendment, which are listed
on the sheet handed out with the appropriate
numbers.

MS. HOLMES: Did I miss your
identification of your rebuttal to the Regional
Board and the City of Morro Bay? I didn't hear
that those got numbers.

MR. ELLISON: Not there yet.

MS. HOLMES: Not there yet.

(Laughter.)

MS. HOLMES: Moves in mysterious ways.

HEARING OFFICER FAY: And are you also
moving exhibits 200 (a) through 200 (f)?

MR. ELLISON: Not yet.

HEARING OFFICER FAY: Okay.

MR. ELLISON: Well, we can do -- okay,
let's do it all together. We're going to move 266
and exhibits incorporated by reference therein,
and those portions of exhibit 200 that relate to
aquatic biological resources, as well as 200 (f)
which is our rebuttal to Dr. Henderson on the

Gunderboom.
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HEARING OFFICER FAY: Okay. Is there
objection? All right, hearing none, so moved.

And this will be reflected in Mr. Okurowski's
summary of the exhibit list he'll send to the
parties.

And also, can you get either a copy or a
list to the court reporter at your convenience so
that he'd got this.

Okay, --

MS. HOLMES: I apologize for my lack of
understanding of this, but we still don't have the
letter of Duke to the Regional Board and Duke's
rebuttal to the City and Duke's rebuttal to the
Regional Board. I just want to know what's
happening with these documents and when they're
coming in.

MR. ELLISON: We should clarify. We did
just move them, if you want to go back and revisit
that if you have a concern.

MS. HOLMES: They didn't get a number.

MR. ELLISON: Oh, a separate number?

MS. HOLMES: Well, that's what Mr. Fay
was suggesting.

MR. ELLISON: All right, I apologize.

HEARING OFFICER FAY: What I heard Duke
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say 1is that they either plan to later bring it up
again, or they had no objection to somebody, for
instance in the case of the Water Board report,
re-entering that item --

MS. HOLMES: Well, if Duke doesn't want
to enter their rebuttal to the Regional Board's
report, that's fine with us. We won't move it in.

MR. ELLISON: No. Here's what I think
we just did, and if you want to back up, we can.

I moved exhibit 200 and all of the
portions related to aquatic biological resources.

MS. HOLMES: My point is they don't all
have numbers yet.

MR. ELLISON: I understand. Here's the
problem. The problem is that the way Duke's
rebuttal is organized is not by topic, but by who
we are rebutting. We have organized it with
numbers based on that, because that's the way it's
paginated.

So, for example, 200(b) is our response
to Laurie and Wagner, okay.

What I moved into evidence was all of
those portions of 200, including all the
subcategories of it, that relate to aquatic

biological resources. So to be specific, that
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motion was meant to include the Regional Board
Staff report, our letter, and the rebuttal
thereto, which I understand we also want to number
separately. But we are moving that now as part of
our direct.

MS. HOLMES: Well, can we know what
numbers they're going to have, as they don't have
numbers now?

MR. ELLISON: Let's call them 267 and
268.

MS. HOLMES: Okay, which is which?

HEARING OFFICER FAY: Yeah.

MR. ELLISON: Staff report would be 267.

MS. HOLMES: Okay.

MR. ELLISON: Our rebuttal will be 268.

MS. HOLMES: Okay. And what about --

MR. ELLISON: I'm sorry, our letter to
the Regional Board will be 268.

MS. HOLMES: And then what about your
rebuttal, which doesn't have a number yet?

MR. ELLISON: Well, specifically it
would be 200 (a), right?

MS. HOLMES: No, you already identified
200 (a) .

MR. OKUROWSKI: 200(a) is the rebuttal
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to Mr. Naficy.

MS. HOLMES: Yes.

MR. OKUROWSKI: 200(b) is the rebuttal
to Messrs. Wagner and Laurie. 200(c) -- keep
going?

MS. HOLMES: Is the rebuttal to
Stephens.

MR. OKUROWSKI: Okay, Stephens. 200 (d)
is the rebuttal to Henderson on marine biology.
200 (e) 1s the rebuttal to Powers on alternative
cooling. 200(f) is the rebuttal to Henderson on
Gunderboom.

MS. HOLMES: And where is the rebuttal
to the Regional Board Staff report?

MR. ELLISON: Let's do this --

MS. HOLMES: I'm sorry, can we go off
the record?

HEARING OFFICER FAY: Don't apologize.

MR. ELLISON: Now, --

MS. HOLMES: I mean I have a document
entitled Rebuttal testimony; we referred to it
this morning; and it has no number and nobody's
moving it into evidence.

MR. ELLISON: Okay, let's do this.

Let's number 200 (a) will be the rebuttal to Mr.
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Naficy. 267 will be the staff report. 268 will
be the letter. 269 will be Duke's rebuttal to the
staff report.

We will move the following things:
exhibit 266 and the exhibits incorporated by
reference therein. Exhibit 200 (a) through (f) to
the extent that it addressed aquatic biological
resources. And exhibits 267, 268 and 269.

HEARING OFFICER FAY: Okay, with that
understanding, and stop me if you don't have an
understanding, but with that understanding is
there objection? I hear none, so we're going to
enter those into the record as labeled.

MS. HOLMES: Did we want to get an
exhibit number for the PowerPoint that Duke passed
around this morning. I believe earlier this
morning you suggested --

HEARING OFFICER FAY: Yes, thank you,
Ms. Holmes, I appreciate that. That will be
exhibit 270. The PowerPoint presentation, the
first box of which says Duke Energy Morro Bay LLC
Marine Biological Resources, June 6, 2002, Dave
Mayer, Tenera Energy.

And with that, we're going to take a

ten-minute break, and we're going to start in
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exactly ten minutes with Ms. Holmes' presentation.

(Brief recess.)

MR. ELLISON: Thank you, Mr. Fay, I do
have two quick housekeeping items before we turn
to the staff's testimony.

And the first is that I believe it was
yesterday, sometime this week CAPE asked the
question regarding what the capacity factor of the
plant has been so far this year. And we agreed to
provide that number.

That number, through the first four
months of this year, is a 21 percent capacity
factor. All the units with the exception of unit
2 have been down for maintenance at some period of
time during those four months.

HEARING OFFICER FAY: So that's from the
beginning of the year to this time?

MR. ELLISON: That's correct.

The second issue is we have a overhead
of the model grid that was used yesterday during
the discussion of alternative cooling, that has
the grid system and it could be used in
conjunction with the transcript to follow the
discussion yesterday, at your request, Mr. Fay.

I would suggest we give this an exhibit
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number next in order.

HEARING OFFICER FAY: That would be
exhibit 271.

MR. ELLISON: Okay.

HEARING OFFICER FAY: Have you served
copies of that, or --

MR. ELLISON: We have copies for
everybody that we'll pass out right now.

HEARING OFFICER FAY: Okay. And you'll
docket that?

MR. ELLISON: We will. That's all I
have, thank you.

HEARING OFFICER FAY: Okay. Ms. Holmes.

MS. HOLMES: Thank you.

The witnesses for aquatic biology are
Dick Anderson and Andrea Erichsen who have already
been sworn. And Mr. Thomas from the Regional
Board and Dr. Raimondi have not, and do need to be
sworn at this time.

HEARING OFFICER FAY: Please stand and
be sworn in.
Whereupon,

RICHARD ANDERSON and ANDREA ERICHSEN

were recalled as witnesses herein, and having been

previously duly sworn, were examined and testified
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further as follows:
Whereupon,
MICHAEL THOMAS and PETER RAIMONDI
were called as witnesses herein, and after first
having been duly sworn, were examined and
testified as follows:
DIRECT EXAMINATION
BY MS. HOLMES:
Q First, Mr. Anderson and Ms. Erichsen,
did you prepare the aquatic biology sections of
the FSA and the rebuttal, which have been
identified as exhibits 197 and 1987
MR. ANDERSON: Yes.
MS. ERICHSEN: Yes.
MS. HOLMES: And was a statement of your
qualifications included in exhibit 1977
MS. ERICHSEN: Yes.
MR. ANDERSON: Yes.
MS. HOLMES: Thank you. And, Mr.
Thomas, was what has been identified as exhibit
267, which is the staff report for regular meeting
of May 30, 2002, prepared by you or under your
direction?
MR. THOMAS: It was prepared mostly by

me; some of the language is from other staff at
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the Regional Board, including legal counsel. But,
yes, most of it was my own.

MS. HOLMES: Thank you. And could you
briefly describe your qualifications and what your
job responsibilities are.

MR. THOMAS: Sure. I'm a Program
Manager, Project Manager for the Regional Water
Board. This is one of my projects, the Morro Bay
Power Plant Modernization Project, that is, 1is one
of my projects.

I have a bachelors of environmental
engineering from the University of Florida. I
have about 13 years of experience with the
Regional Board overseeing several different
projects, power plant projects like this one, the
Diablo Canyon Power Plant project, Morro Bay and
Moss Landing. And as well as several
investigation and cleanup type projects for the
Regional Board.

MS. HOLMES: Thank you. I'd just note
for the record that subsequent to the issuance of
the staff report, exhibit 267, there was a
supplemental sheet passed out. I don't believe
that it's necessary to mark that and admit that,

but if anybody else has a different opinion I'd be
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happy to reconsider.

Hearing no objection, -- the next thing
we need to do is to have Dr. Raimondi's testimony
identified as an exhibit.

HEARING OFFICER FAY: Could you identify
it, please?

MS. HOLMES: 1It's entitled, Review of
Dr. James Cowan's report for Duke Energy, titled
entrainment mortality in the Morro Bay Power Plant
Modernization project, technical comments and
ecological context review, submitted by Peter
Raimondi, Ph.D., University of California at Santa
Cruz, May 21, 2002.

HEARING OFFICER FAY: That's exhibit
272.

MS. HOLMES: Thank you.

Dr. Raimondi, did you prepare exhibit
2727

DR. RAIMONDI: Yes, I did.

MS. HOLMES: And can you give a brief
summary of your qualifications?

DR. RAIMONDI: I have a Ph.D. in marine
ecology from University of California at Santa
Barbara. I'm a professor of marine ecology at

University of California at Santa Cruz.
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I've worked on many of the power plant
316B studies, most of them, for the last ten
years. I'm on a Scientific Advisory Panel to the
California Coastal Commission for the mitigation
effort at San Onofre nuclear power generating
station. And I've been involved with these sort
of mitigation -- not mitigation, but assessment
efforts, as I said, for about ten years now.

MS. HOLMES: Thank you. And I'd like
each one of you to answer the following three
questions in sequence. Are the facts contained in
your testimony true and correct?

MS. ERICHSEN: Yes.

MR. ANDERSON: Yes.

MR. THOMAS: For the most part, yes.
There is a correction that Duke Energy made and --

MS. HOLMES: This would be a good time
to point it out.

MR. THOMAS: There's a correction on the
volume of water that we used to calculate -- or
that I stated was used to calculate the
entrainment losses. I said it was 427 million
gallons per day; Duke Energy corrected that, it's
actually 413. I believe that was the number that

was used to calculate the results.
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And that would be a change

My staff report?
Yes.
Yes.

Thank you. And with that

MS. HOLMES:
that goes throughout exhibit 2677
MR. THOMAS:
MS. HOLMES:
MR. THOMAS:
MS. HOLMES:
correcti